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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAmpaBiIeHO Ha (opMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMUsl, INIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo mpeameTa « Du3nKay 1mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCHOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUSA AJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAaHMS E€CTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
o0pa30BaTeNBbHOrO IMpoliecca MCXOAS U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS MU
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjesia Kypca, TaK U UHTETPUPYS 3HAHUS W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCIOBHUSIX HHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyAoBaHHE (POpPMHUpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

o (dopMupoBaHHE WHTEpeca W CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX MHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX Lenei 00ecreynBaeTCsl pelieHneM CIIEeIyIoMNX 3a1a4 B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMPUOOPETCHHE  CHUCTEMBl  3HaHUK 00  0o0mWMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUs pAa3IMYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
OPAKTUUECKUX paboT SIBISETCA PEKOMEHJOBAHHBIM, YUWUTEIb JEJaeT BBIOOp
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTepualibHOW TOYKU (Tejia), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPTUA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie padomul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pu3uKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aHMMOJEUCTBUS 4YacTUIl BemlecTBAa. Mojaenu CTpOEHHUsI ra3oB, XHUJIKOCTENM U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH [lansToHa. M3omporiecchl B uUeaibHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAKOIINE JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJeallbHOrO  raza.  Buasl  Temionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporieccaM. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TerwtoBoil mammHbl. [{ukn KapHo um ero xoaddumumeHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOEC MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kurneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHble Matepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe nosie. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYNEPHO3ULINMU ANEKTPUUYECKUX Tonei. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOTO
OJISl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3ax. CamMOCTOSITENbHBIA U HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, rumores3a, Qu3myeckas BEIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, JJIEKTPHUYECKHE CBOWMCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T1I07€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOlyJib ¥ HanpasiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »ieKkTpuyeckoe ToJsie. DJIEKTPOJBIXKYIASA CUJa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWcTBa M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIUK MarHATHOTO TOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJIBHKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH HU3MEHEHUS
MarHMUTHOT'O MOTOKA.

SIBeHrEe CAMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3ydyeHrne MarHuTHOTO TOJIs1 KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE INPHUMEHEHUE: SIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaGmronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnronenue orpaxkxeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HNccnenoBanue  CBOMCTB ~ JJICKTPOMATHUTHBIX — BOJIH: OTpa)XCHHUE,
IpeIoMJIEHUE, MOJspU3auus, Judpakuns, THTepEepeHIIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepenne nokasaress NpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Jnemenmol K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
Y UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnag. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKAEHUU U 3Bodtounu CoJIHLIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX (PUTyp v 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE ATOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOW PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajap, pPaguoNpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yudeOHOTO TpenMmera «Du3WKa» HA YPOBHE CPEIHETO OOIIeTro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTro mpenMera « Pu3nKay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIeCTBa, pacHIUpeHUE KU3HCHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATLHBIMU HHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTH)KCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucylero pu3n4eckon Hayke;



5) Tpy10BOT0 BOCIIUTAHMA:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ICHUCTBUN B OKPYKAIOILLEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M TMPOTUBOPEYUST B  paccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKU MOCIIEICTBUI AEATEILHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHATHUSIMU M METOJIAMH
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-HCCIIEI0BATEIBCKON U MPOSKTHON JEITEIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IMO3HAHMUS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAUU (U3NYECKOTO COACpKAHMS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHUKAllMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B Pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISAITh OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa W KAXKIOTO YYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTCHHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHMBATh PUCKHM M CBOEBPEMEHHO IPUHUMATH pPEIICHUS M0 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s1, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢Gu3MKEe IS YPOBHS CpEIHEro oO0mero ooOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €ro TMPHU OCYIIECTBICHWHW OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECChI) U OOBICHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKONM TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEIHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBWKEHUE 10 OKPYKHOCTHU, HHEpLUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJIQYKHOCTb BO3/lyXa, OBBIIICHUE JTABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxO0JUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIMUYMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUYHNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIIMAJ, Pa3HOCTh MOTEHIUAJIOB,;
Py OMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIIOJIb3yEMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BcemupHoro Tsaroredus, |, Il u Il 3akonst HetoToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKECHHE U yCIIOBUS (TPAaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPHUHIWIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIISAThH MPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PACCYKICHUN C OMOpOH Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHWH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HH()OPMAIINIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpYMIE C BBINOJHEHUEM PpA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPENeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konmy oOyuenus B 11 kjacce mnpeamMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKIWS, JAEHUCTBUE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOES JAaBleHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), MCTMOJB3YSd (U3UUYECKUE BEITHMYUHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHna, MHAYKTUBHOCTH
KATyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CWJIa JIMH3bI, MPHU OIMUCAHWM MPABWIHLHO TPAKTOBATh (PU3MUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIhC (DOTOHA, IEPHOT MTOTypaciaga, YHEPTHSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYHMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOT0O 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIIATh HAIIPABIICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmyupoBath TpobiieMy/3agady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUYECKUX BEJIMYMH B BUJE TAOIUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HUCIOJIb30BaHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOoMMbIe Al €€ pEIIeHUs, MPOBOIUTH PAacd€Thl U OLICHUBATh PEATbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHOM MH(pOpMaLUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAIUIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMOn POOJIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE!

10 KJIACC
HaumenoBanue
Ne OCHOBHEIE BUJIBI 1€ATEILHOCTH
a3/eJI0B U TEM [IporpammuoOe coepkanue
p porp p
/n y4eOHOro npeaMera 00ydarompxcs

Paznen 1. ®u3uka u MeTOIbI HAYYHOI'O MO3H

AHUA

1.1 | ®usuka u MeTObI 2 Puznka — HayKa O IPUPOJIE. N3ydyeHne HayuyHBIX (3MIIUPUIECKUX

HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bl TO3HAHUS Y TEOPETHYECKHUX ) METOJIOB ITO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYarOILEro MUpa.
Pons 3xkcniepumenTa u teopun OO0cyxaeHue rpaHul] IPUMEHUMOCTH
B [IPOLIECCE TO3HAHUS IPUPOJIBI. (du3nyeCKUX 3aKOHOB U TEOPHIl.
DKCHEepUMEHT B (PUBHKE. Pabora B rpymne 1o noaroToBke
MopenupoBanue pU3MUECKUX KOPOTKHUX COOOIIEHUI O pOJIK U MECTE
SIBJICHUM U mipo1ieccoB. HayuHbie (GU3UKY B HayKe U B MMPAKTUYECKOU
runotresbl. PU3N4ecKue 3aKOHbI JeSATEIbHOCTH JIIOJIEH.
¥ TeOpHH. ['paHuIbl NPUMEHUMOCTH | JIeMOHCTpalys aHAJIOTOBBIX
¢uznyeckux 3aKoHOB. [IpuHnun U U (POBBIX U3MEPUTETBHBIX
COOTBETCTBHUSI. pUOOPOB, KOMIBIOTEPHBIX JATYUKOB.
Ponb 1 Mecto dusuku OcBoeHnEe OCHOBHBIX MPUEMOB pa0OThHI
B (hOpMHpPOBAHUH COBPEMEHHON ¢ uudpoBoi nadboparopueil no pusuke
HAay4YHOU KapTHUHBI MUDA,
B IIPAKTUYECKOM JIEITENBHOCTH JIFOAEH

Hroro no pazaeny 2

! Tpu paspabotke paGoyeil mMporpaMMbl B TEMATHYECKOM ILTAHMPOBAHUH JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHHS DJIEKTPOHHBIX (IM(PPOBBIX)

00pa3oBaTeIbHBIX PECYPCOB, SBISIONIMXCS YUeOHO-METOANIECKUMHU MaTeprallaMi, COJIepPKaHHe KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUH.
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Pa3gen 2. Mexanuka

2.1

Kunematuka

MexaHnueckoe ABUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyera.
Tpaexropus.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs1 CKOPOCTb)
1 YCKOPEHHE MaTEPUATIbHON TOUYKH,
UX IIPOEKIMU HA OCU CUCTEMBI
koopauHat. CloxxeHue
IIEPEMEILIEHNAN U CII0KEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSIMOJIMHEWUHOE IBHXKEHUE.
I'paduku 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPEHHUS, TyTH

Y IIEPEMEILICHUS] MaTepUaTbHON
TOYKHU OT BPEMEHU.

CBobOoaHOe nageHue. Y ckopeHue
CBOOO/IHOTO TMaJIEHUSL.
KpuBonmHenHoe 1BUXKEHHUE.
JIBM>KeHHEe MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOM

10 MOJIYJIXO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAsA CKOPOCTb.
[Tepuon u yactoTa oOpareHus.

L{eHTpOoCTpEMUTENBHOE YCKOPEHUE.

TexHuyeckue ycTponcTsa

[IpoBeneHne FKCIEPUMEHTA: U3YUEHUE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJICHHBIMU TEJIOM

3a OCJIeA0BaTENIbHBIE PABHBIE
IIPOMEKYTKHA BPEMEHHU

IIPY PAaBHOYCKOPEHHOM JIBH>KEHUN

C Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
U3y4YEHUE ABUKCHUS IIApUKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO TOPU3OHTAIIBHO.
OOBbsiCHEHNE OCHOBHBIX MPUHIIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOWCTB,
TaKMX Kak: CIUJOMETP, LEIHBIE

Y PEMEHHBIE [TepEAaUn ABUKCHUS;

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU.

Pelenue pacueTHbIX 3aa4 C IBHO
3QTaHHOM (PU3UYECKON MOJIEIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX (POPMYT
KHHEMAaTHUKH.

[TocTpoenune u ananu3 rpaduKoB
3aBUCUMOCTEN KHMHEMaTH4YECKUX
BEJIMYMH OT BPEMEHU

JUTsl pPABHOMEPHOTO
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Y IPAKTUYECKOE IPUMEHEHHE:
CIUJIOMETP, JBUKEHHUE CHAPSI0B,
LICIIHBIEC ¥ PEMEHHBIE NIepelaun

¥ PAaBHOYCKOPEHHOTO IPSIMOJIMHEHHOTO
JIBUOKECHUSL.

Pacnio3znaBanue (pu3nuecKux SBICHUMI
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE

Y PABHOYCKOPEHHOE MPSMOIUHENHOE
JIBIDKEHHE, CBOOOHOE TTaJCHUE TEII,
JIBUKEHHE 10 OKPY>KHOCTH.

Onucanyne MEXaHUYECKOTO IBUKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpANHATA, YTh,
nepeMeNIeHHEe, CKOPOCTb, YCKOPEHHE.
Pabora B rpynmnax npu miaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHHUKOB
uH(pOpMAaIUK 110 TEME

2.2

JInHamuKa

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [puanun
Cynepro3uunu cuil. Bropou 3akoH

Herorona i1 MmaTepuaibHON TOUKMU.

Tperuit 3akoH HeroToHa

JUISl MATEPUAITbHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHS.
Cuna tskectu. IlepBas
KOCMHYECKasi CKOPOCTb.

CpaBHeHME MacC B3aUMOICUCTBYIOIIHNX
TEI.

N3yuenne 3aBUCUMOCTH CHJTBI
YOPYTOCTH OT epopMaIiui; CpaBHCHHE
CHJT TPEHUS TIOKOS, KAUCHUS

U CKOJIBKCHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3kcniepuMeHTa:
WCCJICIOBAHHUE 3aBHCHMOCTH CHUT
YIPYTOCTH, BOSHHKAIOIINX

B IIPYKUHE ¥ PE3MHOBOM 00pa3slie,
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Cuna ynpyroctu. 3akoH ['yka.

Bec Tena.

Tpenue. Buasl TpeHus (mokosl,
CKOJIBKCHUS, KAUCHUS).

Cuna tpenuns. Cyxoe TpeHHe.
Cuuta TpeHUs CKOJIBKEHHUS U CUIIa
TpeHus nokos. Koappuuuent
TpeHus. Cuia COnpOTUBIICHUS
MIPU JBUKEHUM Teja B )KUIKOCTH
WJIM Ta3e.

[ToctynarenbHOE 1 BpallaTeIbHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpameHus. [neqyo cumbl. YcnoBus
paBHOBECHS TBEPJOTrO Tea.
TexHuueckue ycTpoucTaa

U MIPAKTUYECKOE MPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

OT uX JedopMaiu; n3ydeHue
JBIDKCHUS OpycKa 10 HAaKJIOHHOM
IJIOCKOCTH; UCCIIEIOBAHUE YCIIOBUI
PaBHOBECHS TBEPAOTO TeJa, UMEIOIIETO
OCh BpallCHUS.

OO0BsacHeHne 0COOCHHOCTEH
PaBHOMEPHOTO Y PABHOYCKOPEHHOTO
MPSMOJUHEUHOTO JIBUKEHUS,
CBOOOTHOTO MAACHHUS TCJH, IBKCHUS
110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HrroToHa, 3aK0HA BCEMUPHOTO TATOTEHHUS.
OOBsICHEHNE OCHOBHBIX IPUHIIMIIOB
JICHCTBUS MOIIINITHUKOB U UX
MPAKTUYECKOTO MPUMEHEHUS.
OOBsiCHEHUE JBUKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOJIEIBIO

C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJ TMHAMUKHU.

PacniosnaBanue Gpu3nUeCcKuX SIBICHHIM
B YYEOHBIX OMBITaX M OKPYXKaIOIICH
JKU3HU: UHEPITUS, B3aUMOJICHCTBUE TEJl.
AHanu3 GU3NYECKUX MPOLIECCOB

U SBJICHUH C UCIOJIL30BAHUEM 3aKOHOB
Y MIPUHITMIIOB: 3aKOH BCEMUPHOTO
tsarotenus, |, |1 u 111 3axonsr HeroTOHa,

38



IMPUHOUII CYIICPIIO3UITUU CUJI, IIPUHITUII
PaBHOIIPABHOCTHU MHCPUHAJIBbHBIX
CHCTCM OTCUCTA

2.3

3aKOHBI COXpPAHEHUS
B MEXaHUKE

Nmnynec MaTepuanbHON TOUYKU
(Tena), cuCTEMBbI MaTepUATIbHBIX

Touek. IMITyibC CHITBI M U3MEHEHUE
AMITYJIbCA T€JIa. 3aKOH COXPaHCHUS
UMITyJIbca. PeakTUBHOE ABUKEHHUE.

Pabora cuiibl. MOIIHOCTH CUITBL.
Kunernueckas sneprus
MarepuagbHOU TOUKU. Teopema
00 M3MEHEHUU KHHETUYECKON
SHEPIUHu.

[TorenunanbHas 3HEPTHSL.
[TorenuuanbHas SHEPTUS YIIPYTO
neopMUPOBAHHON MPYKUHBI.
[TorenunanbHas s3HEprus Tena
BOJIM3Y MOBEPXHOCTU 3EMIIH.
[TorenumanbHbIE U
HEMOTEHLIHAIbHBIE CUIIbL. CBS3b
pabOThl HEMOTEHITUATBHBIX CHJI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUM CUCTEMBI TEN. 3aKOH
COXPAaHEHUSI MEXAaHUYECKON
SHEPIUMU.

Yupyrue u Heynpyrue
CTOJIKHOBEHMUS.

[IpoBeaeHne SKCIEPUMEHTA: U3YyUECHUE
a0COJIFOTHO HEYNPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB; UCCJICIOBAaHUE
CBSI3U paOOTHI CUJIbI C UBMEHEHHEM
MEXaHUUYECKOM IHEPTUU Telia

Ha IPUMEPE PACTSIKEHHS PE3UHOBOTO
KTyTa.

OrneHka aOCOIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEepPEHUN (PU3NUECKUX
BEJINYUH.

Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
u HOpMyJ TMHAMUKU U 3aKOHOB
COXpaHEHHUSI.

Pelienne ka4yeCcTBEHHBIX 3a7a4

C OMOpPO Ha U3YUYEHHBIE B pa3JIese
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKHUE SBIICHUA.

Ornucanne MeXaHUUECKOTO JIBMYKEHUS

C MCTIOJIb30BaHNEM (hU3HUECKIX
BEJINYMH: UMITYJIbC T€JIa, KHHETUYECKasl
SHEPrusl, MOTCHIIMATbHAS YHEPT S,
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TexHnueckne ycTpoucTBa

U IIPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KOIIEp, NPY>KUHHBIN
IIUCTOJIET, ABUKCHUE PAKET

MexaHu4yecKkas paboTa, MEXaHUYeCKas
MOIITHOCTb.

AHann3 pU3n4IeCcKuX MpoIeccoB

Y SIBJICHUH C MCIOJIb30BAHUEM 3aKOHA
COXPAaHEHUSI MEXAaHUYECKOW dHEPIuH,
3aKOHA COXPAHECHUs UMITYJIbCa.
OOBbsicCHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBHUS U NIPAKTUYECKOIO
MPUMEHEHU S TEXHUYECKUX YCTPOUCTB,
TaKMX KakK: BOJOMET, KOIIEp,
IIPYKUHHBIN TUCTOJIET.

OOBbsiICHEHUE TBUKEHUS PAKET C ONIOPOI

Ha W3y4YCHHbIC PU3NUECKUE BEIIMUUHBI
Y 3aKOHBI MEXaHUKH.
Hcnonp30BaHue npu MOArOTOBKE
COOOIIEHUM O TPUMEHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTUMA

JUIS1 TIOUCKA, CTPYKTYPUPOBAHUS,
MHTEPIIPETALNN U MPEJICTABICHUS
nH(popMaIu, KpUTHUECKUNA aHATU3
noJryqaemMou nHpopMaIuu
[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEJIMYWH, TIPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazgeny

18
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Pa3nen 3. MoJgekyJisipHasi pu3nka ¥ TepMOIUHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KHHETUYECKOU TEOpUn

9

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUHU U UX OIBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE IBUXKEHUE.
Huddysus. Xapaktep IBUKCHUS

Y B3aUMOJICHCTBHUS YaCTHII
BellecTsa. Moaenu CTpoeHus ra3os,
YKUAJIKOCTEU U TBEPJBIX TEN U
00BsSCHEHHE CBOWCTB BEIIECTBA

Ha OCHOBE 3TUX Mojelen. Macca

U pa3mepsl MolieKyl. KonnyectBo
BenlectBa. [loctosiHHass ABorapo.
TeruioBoe paBHOBECHE.
Temneparypa u ee U3BMEpPEHHUE.
[Tkama remneparyp Llenscust.
Mogens uneajasLHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UAECATBHOIO rasa.
AOGcouroTHas TeMIiepaTypa Kak Mepa
CpEHEN KNHETUYECKON DHEPTUU
TEIUIOBOTO JIBUYKCHUS YaCTHII Ta3a.
[Ixana Temneparyp KenbBuHa.
['a30BbIE 3aKOHBI. Y paBHEHHUE
MenaeneeBa—KnanerpoHa.

3akoH [lanbToHa. M30ompornecchl

IIpoBeneHNe 3KCIEpUMEHTA:
OIpEJEICHUE MACChl BO3lyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpEHU 00beMa KOMHATBI, JaBJICHMUS
U TEMIIEpaTyphl BO3AyXa B HEM;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYHH.

OOBbsiCHEHUE OCHOBHBIX TPUHIIUIIOB
JIEHCTBUI TepMOMETpa U OapomeTpa

Y yCJIOBUH X 0€30MacHOro
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3HU.

Pacno3naBanue pusnveckux siBICHUN

B yU€OHBIX ONBITAX U OKpYXKaromiei
KU3HU: U Py3usi, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TenIoBbIX SIBJICHUI

C UCIIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJaBJICHUE ra3a, TeMIeparypa,
CpEIIHSsI KWHETUYeCKast SHEPTUs
Xa0TUYECKOTO ABUKEHUSI MOJIEKYL,
CPEIHEKBAIpaTUYHasi CKOPOCTh
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B UJICATBHOM Ta3e C TIOCTOSTHHBIM
KOJIMYECTBOM BEIIISCTBA.
['padmgeckoe mpencTaBIcHUE
M30TIPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne ycTpomcTBa

¥ IPAKTHYECKOE TPUMEHEHHE:
TepMOMETp, OapoOMeTp

MOJIEKYI.

AHanu3 GU3N4YEeCKUX MPoLEeCcCoB

U ABJICHUM ¢ ucroyb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEINIOBOTO
JBUKEHHUS MOJIEKYJI ¢ aOCOIIOTHOM
TEMIIEPATypPOH.

Pemenue pacueTHbIX 3a1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAaHNEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 hopmyn
MOJIEKYJISIPHON (PU3UKH.

PaboTa B rpynmnax npu njiaHupoBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3YNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHHUKOB
uH(pOpMAaIUK 110 TEME

3.2

OCHOBBI
TEPMOTUHAMUKA

10

TepMoanHaMuyecKas CUCTEMA.
BryTtpennss sneprus
TEPMOJINHAMHUYECKOU CUCTEMBI

U CIIOCOOBI €€ N3MECHEHUS.
KomuuecTBo TemioTsl u pabdora.
BHyTpeHHss1 5HEPTUS OTHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPENAYH: TEIIONPOBOAHOCTb,
KOHBEKIINS, U3IIyYECHHE. Y eTbHas
TETJIOEMKOCTh BEIIECTRA.

[IpoBeneHnE dKCIIEpUMEHTA: U3MEPEHUE
YACIBHOMN TENJI0EMKOCTH BEIIECTBA.
OreHka aOCOIIOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKUX
BEJIMYUH.

N3yuenue Mojeneit napoBoi TypOHHBI,
JIBUTaTelIsl BHYTPEHHETO CrOPaHUs,
PEAaKTUBHOIO IBUTATEIIs.

OObsicCHEHUE IPUHIIUIIOB IEUCTBUSA

U YCJIO0BUI 0€30MacHOr0 UCIIOJIB30BaHUS
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KonunuecTBo TemnoTsl

MIpU TEIJIonepeaaye.

[TonsiTue 06 aqnabaTHOM
nporuecce. [lepBbiii 3aK0H
TEPMOIUHAMUKH.

[IprmeHeHne nepBOro 3aKOHA
TEPMOJUHAMHUKH K U30TPOLIECCAM.
['paduueckas uaTepnperanus
paboThI raza.

BTopoii 3aK0H TEpMOAMHAMUKH.
Heob6patumocTs npoiieccos

B [IPUPOJIC.

TemnoBbie MamuHbL. [ [puHIUIIBI
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[TpeobpazoBanus SHEPTUN

B TEIUIOBBIX MallIMHAX.
Koaddurment nonesnoro aeiictTBus
TETUIOBOM MAIlIHBI.

uxn Kapuo u ero koaduipeHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTHYECKHUe TPOOIEeMbl
TEIJI03HEPTETUKU.

TexHuyeckue yCTporucTaa

U IPAKTUYECKOE TPUMEHEHHE:
JIBUTaTellb BHYTPEHHETO CTOPaHUsI,
OBITOBOH XOJIOIUIBLHHK,
KOHJIULIMOHED

B [TIOBCEIHEBHOM KU3HU JABUTATEIS
BHYTPEHHETO CTOPaHMs, OBITOBOTO
XOJIOAUIbHUKA, KOHAUIIMOHEPA.
Onrcanue CBOMCTB TEIl U TEIUIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3MYeCcKUX BEIMYMH: 1aBJICHHE T'a3a,
TeMmrepaTypa, KOJIM4eCTBO TEIUIOTHI,
BHYTpPEHHSISl dHEprus, paboTa rasa.
Petienne pacueTHbIX 3a/1a4 C SBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH

U TEPMOJIMHAMUKHU.

Pelienne ka4yeCcTBEHHBIX 3a7a4

C ONOPOW HAa U3YUYEHHBIE B pa3IEie
«MonexynsipHas ¢puzuka

Y TEPMOJUHAMUKAY» 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SIBJICHUSI.

PaboTa B rpynnax npu aHaiuze
JIOTIOJTHUTEJIbHBIX HCTOYHUKOB
uH(pOpMaIUK IO TeEME
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3.3

ArperaTHble
COCTOSIHMSI BEIIECTBA.
da30BbIE MEPEXOABI

[TapooOpazoBaHue U KOHACHCALIUS.
Hcnapenue u xuneHue.
AOCOIIOTHAs M OTHOCUTENbHAS
BJIAJKHOCTB BO311yxa. HacelieHHbIi
nap. YaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIIEpaTypbl KUIIEHUS OT AABJICHUS.
TBepnoe Teno. Kpucrannmueckue
1 aMopdHbIe Tenaa. AHU30TPONUS
CBOMCTB KpuCTaLIOB. JKujkue
kpuctajuibl. COBpeMEHHBIE
Marepuaisl. [ naBnenne

U KpUCTAJUIM3anus. Y IeJIbHas
TeruioTa riasieHus. Cyonumanusi.
VYpaBHeHuUE TEMI0BOTO OanaHca.
TexHuueckue ycTpoucTaa

Y IIPaKTUYECKOE IPUMEHEHUE:
TUTPOMETP U MICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH
MOJIyYE€HUS] COBPEMEHHBIX
MaTepHUaJIOB, B TOM YHUCJIE
HAaHOMATEPHAJIOB,

Y HAHOTEXHOJIOTUU

[IpoBenenue skcepuMeHTa: U3MEpPEHUE
OTHOCUTEIBHOM BIIA)KHOCTH BO3/yXa.
Onenka aOCONIOTHBIX M OTHOCUTEBHBIX
MOTPENTHOCTENH U3MEpPEHUN (PU3NUYECKUX
BEJIMYUH.

N3ydeHne CBONMCTB HACHIIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIQYKHOCTH.

Hab6nronenue kuneHus

IIPY MIOHMYKEHHOM JIaBJICHUH,
HarpeBaHUs U TUIaBJICHUS
KPUCTAJTMYECKOTO BELIECTBA.
OObsicCHEHUE PUHITUTIOB IEUCTBUSA

Y yCIIOBHIA 6€30MacHOr0 UCIIOJIb30BaHUS
B IIOBCEJTHEBHOM XU3HU THTPOMETPA,
MICUXPOMETPA, KaJTOpUMETpA.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIIOB, B TOM YUCJIE
HaHOMAaTEepHUaJoB.

Pelienne pacueTHbIX 3a/1a4 C SBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCIIOJIb30BaHUEM YPaBHEHUS
TEIJIOBOTO OasaHca.

Pelienrie kKayeCTBEHHBIX 3a7a4

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UYECKUe
SIBJICHUS 10 TEME.
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PacrosnaBanue GU3HMUECKUX SIBICHUM
B YU4E€OHBIX OMBITAX U OKPYXKarolen
KU3HU: Tepopmanus TBEpAbIX Tell,
HarpeBaHue U OXJaXJACHUE Te,
M3MEHEHHUE arperaTHbIX COCTOSIHUN
BEII[ECTBA M OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (POPMYIT MOJICKYJISIPHOM
(bu3MKH.

Hcnonb3oBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINU
U TIpeICTaBIICHUS MH(OPMALIMK TPU
MOATOTOBKE COOOIICHUM O MPUMEHEHUHN
3aKOHOB MOJIEKYJISIPHON (DPU3UKU

Y TEPMOAVMHAMUKHU B TEXHUKE

1 TEXHOJIOTHSIX

Hroro no pazaeny 24
Pasznen 4. JjaekTpoguHAMHUKA
4.1 | DaexTpocTaThKa 10 DnekTpuzanms Tei. Jiekrpuueckuil | [IpoBeneHne s3kcriepuMenTa: U3BMEPEHUE

3apsa. JlBa BUIa SIIEKTPUUYECKUX
3apsaaoB. [IpoBogHuKH,
TUBJIEKTPUKHU U TTOJIYIIPOBOJHUKH.
3aKOH COXpaHEHUs MIEKTPUUYECKOTO
3apsna.

B3anmoneiicTBue 3aps10B. 3aKOH
Kynona. ToueuHsli 2IeKTpUYECKUI
3apsia. DIEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJIEHCATOPA.
OrieHka aOCOFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEepEeHN (PU3NIECKUX
BEJINYUH.

N3ydyeHne npuHIUIIOB A1EUCTBUSA
AJIEKTPOCKOIIA, DJIEKTPOMETPA,
KOHJICHCATOPA.

N3yuyenue npuHUKUIIOB JECUCTBUS
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HanpsikeHHOCTB 37K TpUIECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIPSKEHHOCTH 3JIEKTPUYECKOTO
TOJIS.

Pabota cuit 351eKTpOCTaTHYECKOTO
nons. [lorennuman. Paznocts
noreHuuaoB. [ I[poBogHuky n
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM TI0JIE.
JlnamexTpruyeckas IpOHULIAEMOCTb.
DnektpoeMKkocTh. KoHzencarop.
DIIEKTPOEMKOCTb ILNIOCKOTO
KOHJIEHCATOpa. DHEpPrus
3apsHKEHHOT 0 KOHJIEHCaTOopa.
TexHuueckne ycTpoicTBa

Y MIPAKTUYECKOE MPUMEHECHHUE:
3JIEKTPOCKOIL, AJIEKTPOMETD,
3JIEKTPOCTATUYECKAs 3allINTa,
3a3eMJICHUE AJIEKTPOIIPUOOPOB,
KOHJIEHCATOP, KONTMPOBAIbHBIN
armapar, CTpyMHBIN IIPUHTED

U yCIIOBUI 0€3011aCHOTO NPUMEHEHUS
B IIPAKTUYECKON KU3HHU,
KOIMPOBAJIBHOTO aIIapaTa, CTpPyHHOIO
MpUHTEPA.

PaccMmoTpenue puznyeckux o
CHOBAHUM 3JICKTPOCTATUYECKOU
3aIUThI U 3a3€MJICHUS
AIIEKTPONPHOOPOB.

Pemienne pacueTHbIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UYECKON MOIEIBIO

C UCTIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyIT SIIEKTPOCTATUKH.

Peliennie kaueCTBEHHBIX 3a7a4

C OITIOPOY Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
SIBJICHUS DJIEKTPOCTATUKH.
Pacnio3naBanue Gpusnveckux siBICHUN
B YU4E€OHBIX OMBITAX U OKPYXKAIOIIEh
KU3ZHU: DJICKTpU3aIus Tel,
B3aMMO/ICHCTBUE 3apsI0B U O0OBICHEHUE
MX Ha OCHOBE 3aKOHOB U (hopMyT
AJIEKTPOCTATUKH.

Onucanue U3y4eHHBIX CBOMCTB
BELIECTBA U AJIEKTPUUECKUX SIBICHUN

C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsij,
HaIpPSKEHHOCTh AJIEKTPUUECKOTO OIS,
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MOTEHIIUAJI, PA3HOCTh ITOTEHIIUAJIOB,
AIEKTPOEMKOCTb.

AHann3 PU3NYECKUX MPOIECCOB

U SIBJICHUH C UCIIOJIb30BaHUEM
(bU3MYECKUX 3aKOHOB: 3aKOHA
COXPAHEHMS AJIEKTPUUECKOTO 3apsiia,
3akoHa KyioHna.

Pabora B rpynmax npu aHaimse
JIOTIOJTHUTEIILHBIX NCTOYHHKOB
nH(pOpMaIKU U TOATOTOBKE COOOIIEHUM
O MIPOSIBJICHUH 3aKOHOB DJICKTPOCTATUKU
B OKPYXAaIOIIeH )KM3HU U IPUMEHEHUU
UX B TCXHUKE

4.2

IlocTogHHBINA

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. crounuku Toka. Cuiia Toka.
[TocTOSsIHHBIN TOK.

Hanpsoxenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUYECKOE COMPOTUBIICHHE.

Y nenpHO€E CONMPOTUBIICHUE
Bemectna. [locnenoBarensHoe,
napajijieibHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
Paborta snexkTpuyueckoro Toka.
3akoH /[xoyns—JIenna. MomHoCTb
ANEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUS PE3UCTOPOB;
n3Mepenue JJ1C ucTtouyHuka Toka v ero
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHUE JIEKTPOJIN3A.

Orenka aOCONIOTHBIX M OTHOCUTEIIBHBIX
MOTPENIHOCTENW U3MEPEHUN (PU3NYECKHUX
BEJIMYMH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBUS

Y YCJIOBHI 6€30MacCHOT0 MPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, PEOCTaTa,
HMCTOYHHUKOB TOKA,
AIEKTPOHATPEBATENHHBIX U
AIIEKTPOOCBETUTEIHHBIX MMPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 TIOJTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMBIKAHHE.

DJIEKTPOHHAs! TPOBOJAUMOCTh
TBEP/IbIX METAJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAJIIOB

OT TEMIIEpPaTypPBhl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOICTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku. CoOCTBEHHAs
Y IIPUMECHAS IPOBOJIUMOCTD
MOJTyIpPOBOAHUKOB. CBOMCTBA
p—Nh-nepexona.
[TonynpoBOIHUKOBBIE TTPUOOPHI.
DIIEKTPUYECKHUM TOK B paCTBOpax
U PACIUIaBAX AJIEKTPOIHUTOB.
DNEeKTPOIUTHYECKAS JUCCOLIUAIMSI.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B ra3ax.
CaMoCTOSTENbHBIN U
HECAMOCTOSATEJIbHBIN pa3psL.
Mounus. [1na3ma.

TexHuueckue ycTpoucTaa

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TCPMUCTOPOB U
($hoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JIMOJIOB, TaJIbBAHUKHU.

Pemenne pacueTHbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYECKON MOJIEIBIO

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB
u popmyn Tembl «IlocToSIHHBIM
BJICKTPUYECKUU TOK».

Pacno3naBanue pu3nyeckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
KHU3HU: DJICKTPUUECKAS IPOBOJUMOCTb,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEUCTBHUS TOKA.

AHaIU3 3JEKTPUYECKUX SIBICHUN

Y MPOIIECCOB B LEMAX ITOCTOSTHHOTO
TOKa C MCII0JIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U TAPAJIEBHOTO
COCJIMHEHUS POBOJHUKOB, 3aKOH
Jxoynsa-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUI

C UCITOJIb30BaHUEM (PH3UUSCKUX
BEJIMYUH: DJIEKTPUUECKUH 3apsl, CHUJIa
TOKA, JIEKTPUUYECKOE HAMPSKECHUE,
AJIEKTPUYECKOE COPOTUBIICHUE,
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Y TIPaKTHUYECKOE MPUMEHEHUE:
amIepMeTp, BOJIBTMETP, peocTar,
UCTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeNIbHbIC TPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE IPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMHUCTOPHI

1 (hOTOPE3UCTOPBHI,
MOJTYTIPOBOTHUKOBBIH U0,
rajJbBaHHUKa

pa3HocTh notennumaino, 3/C, pabora
TOKa, MOIIIHOCTbh TOKA.
Hcnonb3zoBanre nHOOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpHUPOBAHUS, UHTEPIIPETALINHI
U TIpe/icTaBlieHUus uHpopMauu

IIPHU MOJITOTOBKE COOOIIEHUI
O IPUMEHEHHUH 3aKOHOB MOCTOSTHHOTO

TOKa B TCXHUKC U TCXHOJIOTHUAX

Hroro no pazgeny

22

PesepBHoe Bpems

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KJIACC

HaunmeHnoBanue
No KommuectBo OCHOBHBIEC BUIBI J€ITEILHOCTH
pa3/iesioB U TeEM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs
y4eOHOro rpeaMera
Pasznen 1. Dnexkrponmnamuka
1.1 | MarauTHO€ HoJe. 11 [TocTOsTHHBIE MATHUTHI. [IpoBeneHnEe SKCIEPUMEHTA: U3YUYCHUE

DJIeKTpOMarHuTHas
VHTYKLUS

BzanMoaelcTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoe mose.
BekTop MarHuTHOM MHIYKIIMH.
[TpuHUIMI cyniepno3uiuu
MarHMTHBIX oJIeH. JInHuM
MarHuTHOM nHaykiuu. Kaptuna
JIMHUM MarHUTHOM MHAYKIIWU TOJIA
MOCTOSIHHBIX MAarHUTOB.
MarauTtHoe 1ojie NpOBOIHUKA

¢ TokoM. KapTuHa TMHUN UHAYKIUU
MarHuTHOTO HOJISI JJTUHHOTO
MPSIMOT'O TPOBOJIHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena.
B3auMoelicTBrE MPOBOTHUKOB

C TOKOM.

Cuna AMmnepa, ee MOAYJb

Y HaIlpaBJICHUE.

Cuna JlopeHua, ee MOIyJIb

Y HalpasieHue. /[Bmkenue
3apsSKEHHOUN YaCTULIbI

MAarHUTHOTO ITOJIS KaTyIIKH C TOKOM;
UCCJIEI0BAHKE ACHCTBUS MOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
VCCJIEIOBAHNE SIBJICHMSI
AJIEKTPOMATrHUTHON UHIYKLIHH.

OreHka a0COJIFOTHBIX U OTHOCUTEIbHBIX
MOTPENIHOCTEN U3MEPEHUN (PUZNUECKUX
BEJIMYHH.

OObsicHEHUE IPUHLIUIIOB IEUCTBUS

Y yCJI0BUI 0€30MMacHOr0 NPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOIBUTATEIIS,
YCKOPUTENIEH 2JIEMEHTAPHBIX YaCTHIIL,
WHIYKIIUOHHOM MTEeYH.

Pemenue pacueTHbIx 3a1a4

Ha MpUMEHEHHE (POPMYJIT TEMBI
«MarauTHoe nosue. JNeKTPOMArHUTHAS
WUHIYKLHS.

Pemenne kauecTBEHHBIX 33124

C OIIOPOY HA U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE
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B OJJHOPOJHOM MarHUTHOM TOJI€.
Pabora cumnel Jlopenta.

SIBrIeHME ANEKTPOMArHUTHON
nHaykuuu. [loTok BekTopa
MAarHuTHOW WHIYKIIUH.
DIEKTPOIBUKYIAs CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu @apanes.

Buxpesoe aiekTpuyeckoe 1mose.
DOneKTpoABMXKYIIAs CUjla UHAYKIUU
B IIPOBOJIHUKE, IBHKYILIEMCS
MOCTYIATEIbHO B OJJHOPOIHOM
MAarHuTHOM TIOJI€E.

ITpaBuiio Jlenna.

NHnykTuBHOCTG. fIBNEHNE
CaMOMHIYKIINH. DJIEKTPOIBHXKYIIIAS
CUJIa CAMOUHIYKIHUU.

DOHeprusi MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.
TexHuuyeckue ycTporucTa

Y [IPAKTHUYECKOE IPUMEHEHHE:
MOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI,
AIIEKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YACTHII,
WHYKIIMOHHAS [1€Yh

SABJICHUS TEMBI «MarHuTHOE MoJe.
DIIEKTPOMAarHUTHAS! UHIYKLIHSD).
OnpeneneHue HanpaBIeHUs BEKTOpa
WHYKIIMM MAarHUTHOTO TOJIs
MIPOBOJAHUKA C TOKOM, CUJIbI AMIiepa
u cwibl JIopeHna.

Pacnio3naBanue pusnveckux siBICHUN
B YYEOHBIX ONBITaX U OKPYXKaIOIIeH
JKU3HU: B3aUMOJICCTBUE MATHUTOB,
AIEKTPOMArHuTHAsI HHAYKIUA,
JIECTBUE MAarHUTHOTO MOJISl Ha
MIPOBOAHUK C TOKOM M IBUKYIIHICS
3aps.

AHaJIN3 SIEKTPOMATHUTHBIX SBICHUN
C UCIIOJIb30BAaHUEM 3aKOHA
AIEKTPOMArHUTHON WHTYKIIUH.
Onucanue n3y4yeHHbIX CBOMCTB
BEILIECTB U AJIEKTPOMArHUTHBIX
SBJICHUH C UCIIOJIb30BaHUEM
bU3NYEeCKUX BEITUYUH: MHAYKITUS
MarHUTHOIO MOJIsl, cuia AMnepa, cuiia
Jlopeniia, THAYKTUBHOCTh KaTyIIKH,
AHEPIUsl JIEKTPUUECKOTO 1 MATHUTHOTO
oJjen

Hroro no pazgeny

11
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Pa3nen 2. Kosie0aHus 1 BOJIHBI

2.1

MexaHnyeckue
Y 3JICKTPOMArHUTHBIE
KoJicOaHus

KonebatenbHas cucrema.
CBoOO/IHbIE MEXaHUYECKUE
KoJjebanus. 'apmonnueckue
kosnebanwus. [lepuon, yactora,
aMITATyAa ¥ (aza KojaeOaHuH.
[Ipy>XKMHHBIN MasATHUK.
MareMaTu4ecKkuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
koJiebanuil. [IpeBpamienue suepruun
IIPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHblii KOHTYP.
CB0OOOIHBIE AJICKTPOMATrHUTHBIE
KoJieOaHusl B UACaTbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAIOTUs
MEXIy MEXaHUICCKUMHU U

QJICKTPOMAIroHuTHBIMHA KOJICOAHUSIMU.

®opmyna TomcoHa. 3aKkoH
COXPaHEHUS PHEPTUU B UIECATBHOM
K0JIeOaTeIbHOM KOHTYPE.
IIpencrasieHue o 3aTyXarommx
KosieOaHusX. BoIHyKIeHHbIE
MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyX/1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOAHNUS.
IlepemeHHBIN TOK.

CunycouanbHbIN IEPEMEHHBIN TOK.

HccenenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI — [TEPUO/IA,
Y4acTOThI, AMIUIUTYABI U (ha3bl
KoJieOaHuM (MPy>KMHHBII

W/WJIA MaTeMaTUYECKUN MasSTHUK).
HaOmnronenue 3aTyxarmmnmx KojaeoaHuu.
HccnenoBaHue CBONCTB BHIHYKICHHBIX
Kosie0aHui.

HaOmronenue pezoHanca.

[IpoBenenue s3KCepUMEHTA:
MCCJICI0BAHNE 3aBUCHMOCTH TEpUOa
MaJIbIX KojeOaHuid rpy3a Ha HUTH

OT JYIMHBI HUTU U MAaCChI TPY3a;
HCCJICTIOBAHNE TIGPEMEHHOTO TOKA

B 1IETIM U3 MOCEA0BATEIEHO
COEIMHEHHBIX KOHEHCATOPa, KaTYIIKA
U PEe3UCTOpA.

Orenka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTENH U3MEPEHUN (PU3UUECKHUX
BCJIMYHH.

OOBsICHEHUE TIPUHITUATIOB ICHCTBHUS

Y YCJIOBHI O€30TIaCHOTO TPUMEHEHUS
AIEKTPUUECKOTO 3BOHKA, TEHEpATOpa
MEPEMEHHOTO TOKA, JINHUU
AIIEKTpOTIepeIay.

Pemenune pacueTHbIX 33714 C SIBHO
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MonHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U ACUCTBYIOIIEE

SHAYCHUC CHUJIbI TOKA X HAIIPAKCHUS.

Tpanchopmarop. [IpoussoacTso,
nepegaya v norpediaeHue
AIEKTPUYECKON SJHEPTUH.
DKOJIOTHYECKHE PUCKU

IIPpH ITPONU3BOJACTBEC DJICKTPOIHCPIUH.

KynbTypa ucnons3oBanus
AJIEKTPOIHEPTUU B MIOBCEIHEBHOU
JKA3HU.

TexHuueckue ycTpomucTaa

Y MPAKTAYECKOE PUMEHEHHUE:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, INHUU
AJIEKTpoIepenay

3aJIaHHOHN (PU3HUECKON MOJICITHIO

C UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U (GOopMyJ1, ONHUCHIBAIOLINX
MEXaHUYECKUE U DJIEKTPOMArHUTHHIC
Kosie0aHusl.

Onucanne MEXaHUYECKUX

Y DJIGKTPOMArHUTHBIX KOJeOaHu

C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMUMH: IEPUOJ U YacTOTa
KoJeOaHuil, aMInTyaa u asza
Kosie0aHu, 3aps] U cujia TOKa

B FAPMOHUYECKHX JICKTPOMArHUTHBIX
KOJIeOaHUsIX.

Pernenne kadyecTBEHHBIX 3a/1a4

C ONOpPOM Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTIMCHIBAIOIIINE
MEXaHUYECKUE U 3JIEKTPOMarHUTHbIE
Kosie0aHusl.

Pabora B rpynmax mpu miiaHUpOBaHHH,
IPOBEJICHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB, M aHATIN3E
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUK 110 TEME

2.2

MexaHnueckue
Y 3JIEKTPOMATrHUTHBIE
BOJTHBI

MexaHu4ecKue BOJIHBI, YCIOBUS
pacnpocrtpanenus. [lepuos.
CkopocTh pacpOCTpaHEHUS

Y JuirHa BOJIHBL. [lonepeunsie

N3yuenune o6pa3oBaHus

U pacipoCTpaHEHUS MOTIEPEUHBIX
Y TIPOJIOJIBHBIX BOJTH.
HaOmronenue otpaxkeHus
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Y TIPOJIOIBHBIE BOJIHBI.
Nutepdepenius u nudpaxiys
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB
3ByKa. Bricora Tona. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.
YcnoBus n3nmydeHust
AJIEKTPOMArHUTHHIX BOJIH. B3aumHas
opueHTauus BekTopos E, B,

U B JIEKTPOMAarHuTHON BOJIHE.
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)KECHHE, MPEIOMIICHNUE,
noJIsipu3alus, TuQpakius,
untepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2JIeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paaUOCBSI3U

U TeneBuIeHUs. Paguonokanus.
DIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKaIOLIEN CPEJIbL.

TexHUYEeCKHE yCTPOUCTBA

Y MMPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTPa3ByKOBast JUarHOCTUKA

B TEXHUKE U MEAUIIMHE, pajap,

U TIPEJIOMJICHUS], UHTEPPEPEHLINN

U TA(paKI MEXaHUYECKUX BOJIH.
HabGnronenue cBs3u rpOMKOCTH 3ByKa
Y BBICOTHI TOHA C aMILIUTY10M

Y YaCTOTOM KOJIEOAHUH, 3ByKOBOTO
pe30HaHca.

HccenenoBanue CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MTOJIAPU3ALS,
nupakuys, “HTepdepeHIus.
N3ydenne ycioBuil U3ydeHUs
AIEKTPOMATHUTHBIX BOJIH, B3AUMHOMN
opueHTaluu BeKTopoB E, B, v

B DJIEKTPOMArHUTHOW BOJIHE.
N3ydyeHne npuMeHeHus
AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE

U OBITY.

OOBbscHEHNE IPUHIUIIOB ACHCTBUS

Y YCJIOBHI 0€3011acCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIABTPA3BYKOBOW JUArHOCTUKU

B TEXHUKE U MEULMHE, pajapa,
paanoNpUEMHUKA, TEJIEBU30PA,
anTeHHbl, Tenedona, CBY-meun.
Permenune pacyeTHbIX M KaY€CTBEHHBIX
3a]1a4 ¢ ONOPOM Ha N3yYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, ONTUCHIBAIOIINE
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paavoONPUEMHHUK, TEIEBU30D,
aHTeHHa, Teneon, CBU-neupb

pacnpoCTpaHEHUE MEXAHUYECKUX
Y 3JICKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKa,
CTPYKTYPHUPOBAHUsA, UHTEPIIPETALUN
U TIpeICTaBJIeHUs] HH(OPMaIIUK

IIPHU MOJITOTOBKE COOOIIEHUI
00 MCI0JIb30BAHUH AJIEKTPOMArHUTHBIX

BOJIH B TEXHHUKE.
VYyacTtue B IUCKyccun

00 3JIEKTPOMAarHUTHOM 3arpsi3HEHUN
OKPY’KarOIIEU CPEIBI.

PaboTa B rpynmnax npu miaHupoOBaHUH,
IIPOBEICHUH U HHTEPIPETALNH
PE3yNbTATOB OIBITOB U AHAJIU3E
JIOTIOJTHUTENBHBIX UCTOYHUKOB
uH(pOpMAaIUK 110 TEME

2.3

Onrtuka

10

['eomeTprueckast onTuka.
[IpsamosMHENTHOE pacpOCTPaHEHUE
CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. TOYeUHbIN UCTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
otpaxeHus ceeta. [loctpoenue
M300paXEHUM B TUIOCKOM 3€pKaJie.
IIpenomiienue cBeta. 3aKOHBI
MpEJIOMJICHUS CBETa. AOCOTIOTHBIM
nokasaresnp npenomiienus. [loaHoe

N3ydenue sBII€HNs TIOJHOTO
BHYTPEHHETO OTPaXEHUs, €T0
IIPUMEHEHUS B CBETOBOJIE.

N3yyenne Mmonenen MUKPOCKOIIA,
TEJIECKOIIA.

ITonmydyeHue criekTpa ¢ IOMOILBIO
IPU3MBI U TU(PPAKIIMOHHON PEIIETKH.
N3mepeHne nokasaTesns peIoMIICHUS
CTEKJIA.

HccnenoBanue cBONCTB M300paskeHUN
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BHYTPEHHEE OTPaKECHUE.
[IpenenpHbIN yro MoaHOTo
BHYTPEHHETO OTPAKCHUSI.
Hucnepcust cBeta. CliokKHBIN COCTaB
oenoro ceeta. LBer.

Cobwuparorniye 1 paccemBaroIne
nH3b1. ToHKas muH3a. DOKyCHOE
pPacCTOSIHUE U ONITUYECKas CHUJIa
TOHKOM JMH3bI. [locTpoeHne
U300paKEHHI B COOMPAIOIINX

U paccenBaronux JimHzax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE,
JTaBa€MO€ JINH30M.

IIpenensl npUMEHUMOCTH
T€OMETPUUYECKON ONTHUKH.
Bonnogas ontuka. Untepdepenius
cBeta. KorepeHTHbIE HCTOYHUKH.

VYV cnoBust HaOIIOAEHUS

MaKCHMYMOB U MUHUMYMOB

B MHTEpEPEHITMOHHON KapTHUHE

OT ABYX CUH(a3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. {udpakunonHas
perieTka. Y clioBue HaOIIOACHUS
[JIABHBIX MAKCUMYMOB MPH NaJICHUN
MOHOXPOMAaTHYECKOTO CBETA

Ha TU(PPaKITMOHHYIO PEIICTKY.

B JIMH3aX.
OOBbscHEHNE IPUHIUIIOB ACHCTBUS

U yCIIOBUI 0€3011aCHOr0 NPUMEHEHUS
OYKOB, JyTibl, (hOTOAIIApAaTa,
MPOEKIIMOHHOIO aIIapara,
MHKPOCKOIIa, TEJIECKONa, BOJOKOHHOMN
ONTHKH, TUPPAKIMOHHON PEIIETKH,
MOJIAPOU/IA.

Pelenue pacueTHbIX 3aa4 C SBHO
3aIaHHOM (PU3UYECKON MOJIEITBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI T€OMETPUUYECKOM
OIITHKH.

[TocTpoenue u onucanue n300paxeHus,
CO37aBa€MOT0 IIJIOCKUM 3€pKAJIOM,
TOHKOMW JIMH30M.

PaccMmoTtpenue nipenenos
MPUMEHUMOCTH T€OMETPUUYECKOMN
OITHKH.

Pacnio3naBanue pusnveckux sBICHUN
B OIIBITAX U OKPYKAIOLIEH KU3HMU:
MPSIMOJIMHEWHOE PACIIPOCTPAHEHUE
CBETa, OTPAXKEHUE, IPEJIOMIICHHUE,
uHTephepeHus, Tudpakius

U MOJISIpU3aIUsl CBETa, IUCTIePCUs
CBETAa.
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[Tonspuzanus ceera.

TeXHUYECKHE yCTPOUCTBA

Y MPAKTAYECKOE MPUMEHECHUE:
OUKH, Jyma, (hoToanmnapar,
MMPOEKIMOHHBIN amIapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS PEIlIeTKa,
TIOJISIPOU T

N3yuenue ycioBuit HaOI0ICHUS
MaKCHMYMOB U MUHUMYMOB

B MHTEp(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

VY cnoBue HaOIIOAEHUS TTIABHBIX
MaKCHMYMOB MPH MaICHUU
MOHOXPOMATHYECKOI'O CBETa

Ha TU(PaKIIMOHHYIO PEIIETKY.
AHaJIN3 ONITHYECKUX SIBJICHUI

C UCITOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEMTHOTO PaclpOCTPaHEHHUS
CBETA, 3aKOHBI OTPAKECHUS CBETA,
3aKOHBI IPEJIOMJICHHUSI CBETA.
Onucanue ONTUYECKUX SIBICHUN

C MCHOJIb30BaHUEM (PU3UUECKUX
BEJINYUH: (POKYCHOE PacCTOSIHUE

Y ONITUYECKAs CUJla JIMH3bI

Hroro no pazgeny

Pa3znen 3. OcHOBBI clielIHAIBHOI TeOpuH OTHOCUTEAbHOCTH (1a1ee — CTO)

3.1

OCHOBBI CcIIEIAAJILHON
TEOPUHU
OTHOCHUTEJILHOCTH

4

['panuLbl NPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKHU.
IToctynartsl cienquaibHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh
MOJTyJIsl CKOPOCTH CBETA B BAKYyME,
MIPUHITUIT OTHOCUTEIBLHOCTH
OWHIIITENHA.

Pemenue kaueCTBEHHBIX 3a0a4

C OIOPOM Ha U3YUYEHHBIE MMOCTYJIAThI
CTO.

Hcnonb3oBanre nHGOpMAIMOHHBIX
TEXHOJIOTUH /1151 IOUCKA,
CTPYKTYPHUPOBAHUs, UHTEPIIPETALUN
U TIpeJICTaBJIeHUs] HH()OpMaLIUU

57



OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE
BPEMEHU M COKPAICHUE JITTUHBI.
DHeprus U UMIYJIbC
PEAATUBUCTCKOM YaCTHIIBI.
CBs13b Macchl C 3Hepruei

1 UMITYJIbCOM PEIISITUBUCTCKOMN
JaCTHI[bI. DHEPTHUS TTOKOS

IIPH MOJTOTOBKE COOOIICHUN
O TPaHUIAaX MPUMEHUMOCTHU
KJIACCUYECKOU MEXAHUKHU YU OCHOBAX

CTO

Hroro no pazgeny

Pa3znen 4. KBanToBasi pusuka

4.1

DJIIeMEHTHI KBAHTOBOU
ONTUKH

®otonbl. Popmyna [Inanka cBszu
sHepruu (HOTOHA C €r0 YACTOTOM.
DHeprus ¥ UMIyJIbC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbITH

A.I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBHeHHE
OitamrreitHa 1 ororddexra.
«Kpacnas rpanuna» porodddekra.
JlaBnenue cBeta. OMbIThI

I1.H. JIebenena.

XHUMHUYECKOE JICHCTBHUE CBETA.
TexHnueckue ycTpoucTsa

U TIPAKTUYECKOE IPUMECHEHHE:!
boTO37EMEHT, POTOAATUHK,
COJIHEYHAs OaTapesi, CBETOIHO/T

Ha6monenue potordpdexra

Ha YCTAHOBKE C IMHKOBOM TUTACTHUHOM.
HccnenoBanne 3aKOHOB BHEIITHETO
dhoTodrddekra.

OOBsiCHEHUE OCHOBHBIX ITPUHITUTIOB
JIEUCTBHS TEXHUUECKUX YCTPOUCTB,
TaKuX Kak: OTOAIEMEHT, (DOTOIATUUK,
COJIHEUHas OaTapesi, CBeTOUO;

Y yCJIOBUH X 0€30MacHOro
MPUMEHEHUS B TPAKTUYECKON JKU3HU.
Pemenue pacdeTHbIX 3a/1a4 € SIBHO
3aIaHHOM (PM3UYECKON MOJIEITBIO

C UCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hOpMYJT KBAHTOBOW OTITHKHU.
Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOU Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOW ONITHKH.
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Pacnio3naBanue Gu3NYeCKuX SBICHUN
B Y4E€OHBIX OIBITAX:
dboToanekTpudeckuii 3 PpexT, CBeToOBOE
JTaBJICHUE.

Omnucanne N3y4eHHBIX KBAHTOBBIX
SIBJICHUI U MTPOIIECCOB

C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: CKOPOCTH JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA,
AHEPrUs U UMITYJIbC POTOHA

4.2

Crpoenue atoma

Mogens atoma Tomcona. OnbITbI
Peszepdopaa no paccesnuio
a-yactuil. [ [maneTapnas Mmoaenp
aroMma. [loctynarel bopa.
N3nyyenue u norioiieHue GoTOHOB
[P IIEPEX0JIE ATOMA C OJHOTO
YPOBHSI JHEPIUU HA Apyroi. Buasl
cnekTpoB. CeKTp ypOBHEN SHEPTUH
aToMa BOJOPOAA.

BousHOBEIE cBOMCcTBA yacTUll. BOTHBI
ne bpoiunsa. KopnyckynsipHo-
BOJIHOBOU TYaJIU3M.

CHOHTaHHOE U BBIHYXJIECHHOE
W3JIy4YEHHUE.

TexXHUYeCKHe yCTpOUCTBA

Y IPAKTUYECKOE TPUMEHEHHUE:
CIIEKTPaJIbHBIN aHAJIN3

N3yuenne monenu onsita Pesepdopra.
IIpoBeneHune sxciepuMeHTa

110 HaOJIIO/ICHUIO JIMHEHYATOT0 CIEKTPA.
OneHka abCONIOTHBIX U OTHOCUTENIbHBIX
MOTPEUTHOCTENH U3MEPEHUN (PU3NYECKHUX
BEJIMYUH.

N3yuenne monenu aroma: TomcoHa,
MJIaHETapHON MOJENH aTOMa, MOJIENH
atoma bopa.

N3yuyeHue crekTpa ypoBHEN SJHEPTUU
aToma Bojiopojia. O0bsiCHEHUE
IIPUHLINAIIOB IEUCTBUS U YCIOBUN
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, J1a3epa, KBAHTOBOIO
KOMIIBIOTEpA.

Pemenne kauecTBEHHBIX 33124

C OIIOPOM HAa U3yYECHHBIE 3aKOHBI,
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(CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIH
KOMITBIOTEP

3aKOHOMEPHOCTH U (PU3HUECKUE
ABJICHHS 110 TeMe « CTpOeHUE aToMay.
Pacnio3znaBanue (pu3nuecKux SBICHUIMI
B yUEOHBIX OIBITaX: BOSHUKHOBEHHE
JMHENYATOrO CIIEKTPa U3ITyUECHHUS.
AHanan3 KBaHTOBBIX IIPOLIECCOB

Y SBJICHUI C UCIIOJIb30BAaHUEM
mocTysaroB bopa

4.3

ATOMHOE PO

DKCIEepUMEHTBI, TOKA3bIBAIOIIHNE
CJIOKHOCTH CTPOCHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa

IO OIPECIICHUIO COCTaBa
PaIMOAKTUBHOTO U3TYICHHUSI.
CsoiicTBa anb(da-, 6eTa-,
raMmma-u3aydeHus. Biausaue
PaMOaKTUBHOCTH HA JKUBBIC
OpPTraHU3MBI.

OTKpbITHE NPOTOHA U HEUTPOHA.
Hyknonnas mozaens sapa
['eiizenbepra-MBanenko.

3apsan siapa. MaccoBoe yucio sipa.
N3otomsL.

Anwa-pacnaa. DIeKTPOHHBIH

Y MO3UTPOHHBIM OeTa-pacnaj.
["amma-uznyyenue. 3aKoH
paJIMOaKTHBHOTO pacIaja.

N3ydeHne SJKCepuMEHTOB,
JTIOKa3bIBAIOIINX CI0KHOCTh CTPOSHUS
aTOMHOTO s7Ipa.

HccnenoBanne TPEKOB YaCTHUI]

(10 roToBBIM (oTOrpaPuUsIM).
N3yueHnue s1epHbIX CUJl, 1IEPHBIX
peaKkIui CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydeHne HyKIIOHHOM MOJIENH s11pa
I'eitzenbepra-MBanenko.

OObsicHEeHUE YCTpONCTBA

Y IPUMEHEHHUSI JO3UMETPa, KaMepbl
Busnbcona, ssgepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3anau ¢ onopou

Ha MOJyYEHHbIE 3HAHUS, B T.4. O 3apsje
Y MacCOBOM YHCIIE Sapa.
Pacno3naBanue pusndeckux sBaeHUN
B y4€OHBIX ONBITAX U B OKpYXKaromien
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DHeprus CBSI3U HyKJIOHOB B SIPE.

S nepHble CHUIIBL.

JledbexT Maccol sipa.

S nepneie peakiuu. Jlenenue

Y CHUHTE3 SIEP.

S nepnsiit peakrop. TepmosaepHsIi
cunTes. [Ipobaembl U mepcneKTUBbI
AIEPHON YHEPIETUKMU.
DKOJOTUYECKUE aCIIEKTHI SJIEPHOM
DHEPIrETUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE
IIO3UTPOHA.

MeToabI HAOJIIOIEHUS

Y PETUCTpaLMU 3JIEMEHTapPHBIX
YaCTHII.

OyHIaMEHTAJIbHBIE
B3auMoOJIchcTBUS. EqMHCTBO
(buU3MYECcKO KapTUHBI MUPA.
TexHuueckue ycTrpomucTaa

Y MPAKTUYECKOE MPUMEHEHUE:
JIO3UMETP, Kamepa BuiibcoHa,
SJIEPHBINA PeaKTop, aToMHasi oomba

YKW3HU: €CTECTBEHHAS M UCKYCCTBECHHAs
PaIOAKTUBHOCTb.

Onucanue KBaHTOBBIX SIBJICHUM

1 IIPOLIECCOB C UCTI0JIb30BAHUEM
(hU3NYECKUX BETUYHH: TIEPHUOJT
MOJIypacrajia, SHEPrus CBSI31 aTOMHBIX
snep, AeeKT MacChl sapa.

AHanu3 IpoIecCoB U SIBJICHUMN

C UCII0JIb30BAaHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPaHEHHSI MaCCOBOTO YHCIIA,
noctynatel bopa, 3akoH
PaIMOAKTUBHOIO pacnaja.

VYuyacrtue B paboTe KPyrjoro crojia
«DPyHIaMEHTAJIbHBIC B3aUMOCUCTBUS.
EnuncTBO hm3nveckoil KapTHHBI MUPAY.
Hcnonb3oBanre nHGOPMAITMOHHBIX
TEXHOJIOTHUH JIJIs TIOMCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUN

U TIpeJICTaBJIeHUs] H(OpMaILIUK

IIPU MIOJITOTOBKE COOOIIECHUI

O MPUMEHEHUHU 3aKOHOB KBAHTOBOM
(U3UKH B TEXHUKE U TEXHOJIOTHSIX,
AKOJIOTMYECKUX ACIIEKTaX SIICPHOMN
SHEPreTUKH

Hroro no pazgeny

15
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Pa3zpnen 5. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

5.1

DIIEMEHTHI
aCTPOHOMHUU
U acTpoPpU3UKHU

7

DTanbl pa3BUTUSI ACTPOHOMHUH.
[IpuknagHOe 1 MEPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Be3anoro He6a. Co3pesaus,
SIPKUE 3BE3/Ibl, TUTAHETHI, UX
BUJIMMOC JIBHKCHHE.

Comnneunas cucreMa.

Connne. CotHeuHass aKTUBHOCTb.

Ncrounuk sneprum ConHua U 3B€37.

3Be3/1bI, UX OCHOBHBIC
XapaKTepucTUKU. JlnarpamMmma
«CTIEKTpaIbHbIN KJIaCcC —
CBETHUMOCTBY. 3B€3/IbI IJIaBHOU
TOCJICA0BATSILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTDY JIJIS 3BE3]1
TJIaBHOM T10CJIEJ0BATEIbHOCTH.
BayTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHBIE TPEACTABIEHUS

O TIPOUCXOKIACHUHU U IBOJIOIIUU
ConHna u 3Be3/1. DTallbl )KU3HU
3BE3I.

Miteunsiii [1yts — Hama ["anakTuka.
ITonoxxeunue u nuxxenne CoiHIa

B 'anakTuke. THuIbl ragakTHK.
PanuoramakTuku v KBazapsbl.
UepHble ABIPHI B A/Ipax TATaKTHK.

ITonroroBka cooOmeHni 00 3Tamax
Pa3BUTHS aCTPOHOMHMH, O TPUKIIATHOM
1 MUPOBO33PEHYECKOM 3HAYCHUU
aACTPOHOMMH, O METOJIaX MOJIyYEHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aACTPOHOMMUH.

N3ydeHne coBpeMEHHBIX
MIPEJICTaBICHUI O MPOUCXOXKICHUU

u 3BoJirorM CoJIHIIA U 3BE3]I.
N3yueHne TUIIOB TaJIaKTHK,
paMOTAJIAKTUK U KBa3apoB.
N3yuenne nBUKeHUS HEOCCHBIX Te,
ABOJIIOIMU 3Be311 U BceneHnou,
MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEKTATAKTUYECKOU CPEIE,
MacImTabHOU CTPYKTYphI BceneHHOIA.
OOwbsicHeHue pacimmpenus Beenennoi
Ha OCHOBE 3aKOHa Xa00:a.
[ToaroroBka K 00CYXIEHUIO
HEpeIIeHHBIX ITP00JIeM aCTPOHOMHMH.
[IpoBenenue HabmOICHUI
HEBOOPYKEHHBIM TJIa30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
TIPUJIOKEHUM J1JIsI OTIpEICTICHUS
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Bcenennas. Pacimpenue
Bcenennoii. 3akon Xab60ma.
Paz6eranue ranaktuk. Teopus
bonpioro B3peiBa. Penukrosoe
U3IIy4YCHHE.

MacuitabHast CTpyKTypa
Bcenennon. MeraranakTuka.
Hepemennsie mpoOaemsl
aCTPOHOMUU

MOJIOKEHUST HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ua CeBepHOro noiayumapus

U SIPKUE 3BE3/IBI.

[TpoBenenue HaOIIOICHUI B TEIECKOII
Jlynsbl, miianer, Miueunoro IlyTu.
VYyacTre B IUCKYCCHH O HEPELIEHHBIX
npo0semMax aCTpPOHOMUH

Hroro no pazgeny

7

Pa3nen 6. O0o0maroniee nNoBTropeHue

6.1

O0o06marortee
MTOBTOPCHHE

4

O0600uIeHNe U cucTeMaTU3alus
COJIEp>KaHMs pa3/iesioB Kypca
«Mexanuka», «MoJekysapHas
bu3MKa U TEPMOJUHAMUKAY,
«InexrpoauHamukay, «Komnebanus
1 BOJHBDY, «OCHOBBI CIIEIUATBHOMN
TEOPHUH OTHOCUTEIIBHOCTHY,
«KBanrtoBas puszuka», « JIeMEHThI
aCTPOHOMUU U acTPOPU3UKIY.
Ponb ¢puzuku 1 actpoHOMUN

B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMATIbHON

Y 3TUYECKOH c(hepax AesTeNbHOCTU
YeJIOBEKA, POJIb U MECTO (hH3UKU

Y ACTPOHOMMU B COBPEMEHHOMN
Hay4YHOU KapTUHE MUpPA, 3HAYECHUE

VYyacTue B AUCKYCCUU O poJin (PU3UKU
1 aCTPOHOMUH B Pa3IMYHBIX chepax
JIeSATCIBHOCTH YeJIOBEKA.
IToaroroBka cOOOIIEHUN O MECTE
(dbu3nYecKol KapTHUHBI MUpPA B PATY
COBPEMEHHBIX MPEACTaBICHUN

0 MPUPOJIE.

Brimonnenne yueOHbIX 3ajaHUM,
JIEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX MOHSTHH, PU3UIECKUX
BEJIMYMH U 3aKOHOB Kypca (PU3HKHU
10-11 xnaccos
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OITMCaTEJIbHOM,
CHUCTEMAaTU3UPYIOIIECH,
OOBSACHUTEILHON

Y IPOTHOCTUYECKON (PyHKIIMIHA
(bu3nYeCKON TeOpuH,

poJib GU3UUECKOM TEOPUU

B (OpMHUPOBAHUU TIPEICTABICHUIM
0 ¢pu3HUECKO KapTUHE MUPA,
MecTo (U3MUECKON KapTUHBI MUpPa
B 00IIIEM Py

COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O TPUPOJIE

Hroro no pazaeny 4
PesepBHoE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbIE HU(POBBIE
o0pa3oBaTe/IbHbIEe PecypChl

®du3nka — HayKa O PUPOJIE.
Hayunble MeTOABI TO3HAHUS
OKPY’KaIoILEero Mupa

Posb 1 MecTo ¢uzuku B
(GopMHPOBAHNN COBPEMEHHON
Hay4YHOU KapTHUHBI MUDA, B
IIPAKTUYECKON AESITEIbHOCTU
TOACH

Mexannueckoe IBHKEHUE.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS.
Ilepemenienue, CKOpPOCTS,
YCKOpPEHHUE

PaBHOMEpHOE ITPSAMONIMHETHOE
JIBUKCHHE

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo.ru/8HSXWFFVO

https://m.eds00.ru/RSOAQV5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpEeHHOE
HpﬂMOHHHeﬁHoe JABUIXKCHUEC

CBoOoiHOe majieHne. Y CKopeHue
¢BOOOIHOTO ITaIEHUSA

KpuBonuHeliHOE nBUKEHUE.
JIBr>keHME MaTepUabHON TOUKH
110 OKPY>KHOCTH

IIpuHIUIT OTHOCUTEBHOCTH
lNanunesa. MaepuuanbHbie
cuctemsl otcuera. [lepBbIil 3aK0H
Hsrotona

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edsoo.ru/J6QY7N3WN
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10

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cui. Bropoi
3akoH HproToHa 114
MaTepUaIbHOU TOYKU

Tperuii 3akoH HproToHa 111
MaTEpUaIbHBIX TOYEK

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOI'O TATOTEHHUS.
Cuna tspxectu. lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

Cuna ynpyrocru. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapdumment
Tpenus. Cuiia CONpOTUBIICHUS
NPY ABWKEHHUH TeJla B KUIAKOCTH
WU Taze

https://m.edsoo.ru/RILVFXEQD

https://m.edsoo.ru/UZBUPCM5M

14

[TocrynarensHoe n
BpaliaTesbHOE JBUKEHUE
a0COJIFOTHO TBEPJIOTO TEa.
MowmenT cunsl. [1nedo cunsl.
VYcnoBust paBHOBeCHs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbee cuibl. 3akoH
COXPaHEHHUsI UMITYJIbCa.
PeakTuBHOE ABUXKEHUE

https://m.edso0.ru/M5JOQTKNWC

16

PaboTta ¥ MOIIIHOCTH CHUJIBI.
Kunernueckas sneprus
MaTepUaIbHON TOUKHU. Teopema
00 U3MEHEHUH KHHETUYECKOM
SHEPIruu

https://m.edsoo.ru/J1V59L.28B

17

[TorennmanesHas 3HEPTHUSL.
[ToTeHumanbHas 3HEPrus yupyro

https://m.edsoo.ru/RNEXJW4KF
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nehOpMUPOBAHHON MPY>KUHBI.
ITorennmanesHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

18

ITorennuansHeIe U
HEIOTCHIMAIIbHEIC CHIIBL. CBI3b
paboTHl HEMOTEHIIMAIBHBIX CHII C
W3MEHECHHEM MEXaHNYSCKOM
SHEPTUU CUCTEMBI TE. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEpPruu

https://m.eds00.ru/DA3QVTOXQ

19

20

JlaGopaTopHnas pabota
«MccnenoBanue cBsizu padOTHI
CHUIIBI C U3MCHEHUEM
MEXaHHYECKOUN SHEePTUU Tella Ha
pUMepe PacTIKEHHS
PE3UHOBOTO JKT'yTay

KonTponbHas padbora no teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHMUS
MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu. BpoyHOBCKOE JIBI)KCHHE.

Muddysus

https://m.edsoo.ru/OEY9VYU2B

22

23

Xapaxkrep JBUKECHUS U
B3aMOJICUCTBUS YaCTHIL
BellecTBa. Moaenu CTpoeHus
ra3oB, )KUAKOCTEW W TBEPABIX TEI

Macca monekyn. KonuuectBo
BemecTa. [locTosaHas
ABoraapo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

24

TernmoBoe paBHOBECHE.
Temneparypa u e€ u3MepeHue.

https://m.edsoo.ru/MVPNY6QA8Z
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[Ixana remnepatyp Llenbcus

25

26

27

Uneansuerii raz B MKT.
OcHoBHoe ypaBHenne MKT

AOcomoTHas TeMIrepaTypa Kak
Mepa CpelHe KUHETUYECKOU
SHEPTUU JIBUIKEHUSI MOJIEKYII.
YpaBuenue MeHeneena-
Kunaneiipona

3akoH JlamproHa. ["a3oBbIc
3aKOHBI

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

28

29

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3ay
N3omnporeccsl B U1€aaIbHOM Ta3e
U UX rpaduyeckoe
MIPE/ICTABICHHE

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/0ZJ3KZNJ5

30

31

32

BuyTtpenHnss sueprus
TEPMOJUHAMHYECKON CUCTEMBI 1
CIIOCOOBI €€ M3MEHEHUS.
KomuuecTBo TemioTs! u pabora.
BuyTtpenHnss sneprus
OJHOATOMHOI'0 HJIEAJIBHOTO Ta3a
Bunae! rerionepenaun

VY nenpHAs TEINIOEMKOCTH
BelecTBa. KomnuecTBo TEMIOTHI
IIPH TeTrIoneperaye.
AnuabaTtHbIi mporiecc

https://m.eds00.ru/9JOITVXI8

https://m.edso00.ru/36JJ120W9

https://m.edso0.ru/5K3Y4H86L

33

IIepBblil 3aKOH TEPMOJUHAMUKHI
1 €T0 IPUMEHEHHE K
U30IpoLECCaM

https://m.edsoo.ru/2H06R3GA8

34

HeobpaTtumocTs mporieccoB B

https://m.edsoo.ru/S85LWDFT8

68


https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8

35

npupoze. Bropoii 3akon
TEPMOJAMHAMUKU

ITpunnun nevicreus u KI1/]
TEIJIOBOM MAalllWHbI

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapno u ero KITJ]

https://m.edsoo.ru/4XPSAQV7M

37

38

39

DKOJIOTHYECKHE TIPOOIICMBI
TETUIOIHEPTETHKH
O6o06maromuit ypox
«MornekynspHas Gpu3nKa.
OCHOBBI TEPMOAMHAMUKI

KonTponbhas pabota no Teme

«MonexymnsipHas GU3MKa.
OCHOBBI TEPMOJIUHAMUKI

https://m.edsoo.ru/P07ZMY MS8I

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo0.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHAeHcanus. Mcnapenue u
KUIICHUE

https://m.eds00.ru/X480Q078EE

41

AOGCo0THAs M OTHOCHUTENIbHAs
BJIQ)KHOCTB BO3/1yXa.
Haceiiennsiii map

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe teno. Kpucramimueckue
1 amopdHbIe TeTa. AHU3OTPOIHUS
CBOMCTB KpucTalioB. JKujakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

[InaBnenue u KpucTamIM3aLuUs.
VYnenpHas TEIIOTA IUIABICHUS.
Cyb6numarus

https://m.eds00.ru/OX117G6MR

44

45

YpaBHEHHE TEIUTOBOTO OaslaHca
DJIeKTpU3anus Tell.
DnekTpuueckuii 3apsia. [[Ba Buna
JNEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/0IJUXGN2I1

https://m.edso0.ru/QJ2S7TWSBM

46

[IpoBOTHUKH, TUAIIEKTPUKH U

https://m.edsoo.ru/F3YVPQUYH
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MOJIYTIPOBOTHUKU. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsiaa

47

B3aumoneiicTBue 3apsi0B. 3aKOH
Kynona. Toueunbiit
AJIEKTPUICCKUN 3apsi]T

https://m.edsoo.ru/5U3BUOTHH

48

49

Hanps>kEHHOCTB 3IIEKTPUUECKOTO
nosist. [IpuHIMn cynepnosuuuu
3JIEKTPUYECKUX NoJieh. JInHumn
HaIPsKEHHOCTU

Pa6ota cun
3JIEKTPOCTATUYECKOTO TOJIA.
ITorenmmai. Pa3nocTs
IMOTCHIIMAJIOB

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

50

51

HpOBO,[[HI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJICKTpH‘IGCKaH
IMPOHUITACMOCTDH

OnexrpoéMkocTs. Konnencatop

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

ONEKTPOEMKOCTD TIOCKOTO
KOHJIeHCAaTopa. JHEeprus
3apsKEHHOT0 KOHEHCATopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopHas paboTa
"NU3Mepenne 3MeKTpOEMKOCTH
KOHJeHcaropa"

https://m.edsoo.ru/PBGM4F845

54

[IpuHiun nercTBus u
MPUMEHEHHE KOHIEHCAaTOPOB,
KOIIMPOBAJILHOTO aIapara,
CTPYWHOTIO ITPUHTEPA.
DneKTpocTaTUYeCcKast 3alluTa.
3a3eMIIeHHE 3JIEKTPOIpUOOPOB

https://m.edso0.ru/H3Q9PNHYY

55

DIJIEKTPUUYECKUH TOK, YCIOBUS
€ro CYLIECTBOBAHMSI.

https://m.edsoo.ru/D6Y72A4B7
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IMTocTostaHEIN TOK. CHuila TOKa.
Hamnpsokenne. ConpoTuBieHue.
3akon Oma y1s ydyacTka Lenu

56

57

58

59

ITocnenoBarenpHOE,
napauieIbHOE, CMEIIaHHOE
COCIMHCHHE TIPOBOHUKOB.
JlaboparopHas pabota
«M3yueHne cMemaHHoro
COCITUHEHUS PE3UCTOPOBY

Pabota u momHoOCTh
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

3akon Oma aJis MOTHOM
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. Kopotkoe 3ambIkaHue.
JlaGoparopHas paboTa
«3mepenune DJIC uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabora 1o Teme
"DnexkTpoauHaMuka" /
Bcepoccuiickas npoBepoyHas
pabora

0.5

0.5

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMGEIE5X

60

61

O6o06maromuit ypox
«INEKTPOTUHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabota

DIIeKTpOHHAs MPOBOJIUMOCTh
TBEPABIX METAJNIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHUS] METAJIJIOB OT
TEMIEPATYPHI.
CBepX1mpoBOAMMOCTD

https://m.edsoo.ru/P86 MDYO07H

https://m.edsoo.ru/WMNNBQL9H
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62

63

64

DJIEKTPUUYECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[ToxynpoBoaHUKH, UX
COOCTBEHHAs U IIPUMECHast
nposoaumocTs. CBoiicTBa p—N-
nepexoza. [lonynpoBogHUKOBbIE
npubOpbI

DNEeKTPUYECKUI TOK B pacTBOpPax
U pacIuiaBax 3JIEKTPOJIMUTOB.
DIIEKTPOTUTHIECKAS
Jycconmanus. DIeKTpoIn3

https://m.edsoo.ru/4CCYCJ785

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

65

66

67

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENbHBIN U
HECaMOCTOSITCIIBHBINA pa3psi/l.
Moanus. I1na3zma

DnexTpuueckue npuOopsl U
YCTPOMCTBA U MX NPAKTUYECKOE
npuMeHeHne. [IpaBuia TeXHUKH
0e301acHOCTH

KonTponbHas padbora no teme
«Qnekrpocraruka. [locTrosHHbIN
ANEKTpUYECKHUl TOK. TOKH B
Pa3IMYHBIX CPENAX»

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

PesepBHsIit ypok. O600marommii
ypok 1o TeMam 10 kitacca

OBUIEE KOJIMYECTBO YACOB I10
[MTPOT'PAMME

68

https://m.edsoo.ru/HLOAT6SNU
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https://m.edsoo.ru/4CCYCJ785
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11 KJIACC

Ne
n/n

Tema ypoka

[TocTostHHBIE MATHUTHI U X
B3auMojieiicTBue. MaruutHoe
nosie. Bektop MarHuTHON
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIIUU

MarauTHoO€e noJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTere NpoOBOJIHUKOB C
TOKOM

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTH4eckue
padoTshI

JlaTa
U3yYCHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/ADMOYI1IN6

https://m.eds00.ru/1L5CT47FX

JlaGoparopHas paboTa
«V3y4eHne MarHuTHOTO TTOJISt
KaTYLIKU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBMEe MarHUTHOTO II0JIS Ha
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«Uccnenosanne neicTBUSA
MIOCTOSIHHOTO MarHuTa Ha pamMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIOKYIIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenna. Pabora
cuibl JIopeHia

DNIeKTpOMarHuTHasT WHTYKITHUSI.
IToTok BekTOpa MarHUTHOM
1503010790020, G D1 (O 7139479117178
3aKOH AJIEKTPOMAarHUTHOU
nHaykiuu Papanes

https://m.edsoo.ru/7TABZQGQC9

https://m.edsoo.ru/VA26C9C3J
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JlaGopaTopHnas pabota
«HccnenoBanue sIBJIeHUS
AJIIEKTPOMArHUTHON MHTYKIIHN)

https://m.edso0.ru/XZS5MQCBU

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIe

https://m.edsoo.ru/EOTONSAEA

10

11

TexHuueckue ycTpoicTBa u ux
HpI/IMeHeHI/ICI IIOCTOSIHHBIC
MAarHMThbl, 3JIEKTPOMATrHUTHI,
ANEKTPOJABUIATEIIb, YCKOPUTEIIH
3JIEMEHTapHBIX YaCTHII,
WHIYKIIMOHHAS [1€Yh
O6o0maromuii ypok
«MarauTHoe noie.
DIeKTpOMarHUTHasT UHITYKITUS

KonTponbHas pabora no teme

«Mar»uuTHoe 101JI€e.
DJIEKTPOMAarHuTHasE UHIYKIUS»

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COB05BGMC

https://m.edso0.ru/8X637ELEU

12

CB006oiHbIE MEXaHUYECKHE
koseOanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHEpruu

https://m.eds00.ru/9Y6GYWEVP

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MaJbIX KojaeOaHui
rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenpHbIN KOHTYD.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KoJIEOAHMS B MACATLHOM

https://m.edsoo.ru/H6JCO5BAD
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KOJIe0aTeIbHOM KOHTYpE.
AHAaIOTHS MEXTY
MEXaHUYECKUMH U
AJIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMH

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUH B
ujeabHOM KoJieOaTeTbHOM
KOHTYpE

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BolHyXKIeHHBIE
MeXaHHYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHmst

[IepeMeHHBIH TOK.
CuHycongaibHbIN EpEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JICUCTBYIOIEE 3HAYECHUE CUIIBI
TOKA U HaIIPSDKEHUs

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

18

19

20

Tpancdopmarop. [IpoussoscTso,
nepezaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HepaTopa
[IEPEMEHHOT0 TOKA, JINHUN
JJEeKTponepesad

DKOJIOTMYECKUE PUCKHU ITPU
MIPOU3BOJICTBE AIEKTPOIHEPTHHU.
KynbsTypa ncnonp3zoBanus
AJIIEKTPOIHEPTIUH B
IIOBCEIHEBHOM KU3HU

https://m.edsoo.ru/1ZWZUL8QK

https://m.eds00.ru/93Z12W40Q0

https://m.edsoo.ru/SDUNYKWNO
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21

Mexanudeckre BOJIHBI, YCIOBUS
pacnpocrtpanenus. [lepuog.
CKopocThb pacnpocTpaHEeHUs U
JUIMHa BOJIHBL. 1lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTs 3Byka. BricoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z8270Q6V70

23

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTk. [kama
AIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUTIIBI paIHOCBS3U U
TeneBuneHus. Pazsurue cpencts
cBsa3u. Paguorokarnust

https://m.eds00.ru/2WQTSLGLV

25

26

27

KonTponbnas pabota
«Konebanusa v BOJHBD)

IIpssmonuHeiiHOE
pacnpocTpaHeHue CBETa B
OIHOPOJHOM cpene. ToueuHsli
HMCTOYHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI
oTpaxxeHus ceeta. [loctpoenue
M300paKEHHH B TUIOCKOM
3epKaje

https://m.edsoo.ru/IHURONSOB

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/AMBKQM?22Z

28

29

[Ipenomnenne ceera. [lonHoe
BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHblii yroa noaHoro
BHYTPEHHET0 OTPaKEeHHUS
JlaGopaTtopHnast pabota
«M3mepeHne nokasarens
IIPEJIOMIICHUS CTEKIA»

https://m.edso0.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

30

JIunzel. [Toctpoenne
nu300pakenuii B tuH3ze. Popmyia

https://m.edsoo.ru/\W2MMS9KJC
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https://m.edsoo.ru/IHUR0N80B
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31

32

33

34

TOHKOHU JIMH3LI. Y BEIINYECHUE
JINH3EI

JlaboparopHas paboTa
«Hccnenosanue cBONUCTB
M300paXCHHIA B TUH3AX)

Hucnepcust cBera. CriosXHbIM
cocraB Oenoro ceTa. L[Ber.
JlaGopaTtopHnast pabota
«Habmronenue aucrnepcun
CBETa»

WuTepdepenmus ceera.
Hudpakmus ceera.
Judpakumonnas pemeérka
[TomepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus ceera

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI

https://m.edsoo.ru/Q2118XY0OJ

35

36

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MMacHOro NPUMEHEHUs

['panu1pl MpUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
IToctynatel cnenuaibHOM
TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo0.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€21J'IGHI/IG
BPEMCHH U COKPAIICHUC NJIMHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus ¥ UMITYJIbC
pENATUBUCTCKOM YacTullbl. CBA3b
MAacChl C DQHEPrUEN U UMITYJIbCOM.
OHeprust NoKos

https://m.edso0.ru/190Z2Y4BUB

39

KoHnTtponbHas pabora «OnrTuka.
OcHOBBI cENMANIBHOM Teopun
OTHOCHUTEIIbHOCTH)

https://m.edsoo.ru/L8689JPLI
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40

41

42

®otonbl. Dopmyina Ilnanka.
DHeprusi 1 UMITYIIbC GOTOHA

OTKpBITHE U HCCEN0BAaHUE
dotoaddekra. OnbiTor A. I
CroneroBa

3akonbl poTorddekra.
VYpaBHeHue DUHINTEIHA 115
dororddekra. «KpacHas
rparuiay Gorodddexra

https://m.edsoo.ru/ZL6P16LAQ

https://m.edsoo.ru/PGL5XXSRO

https://m.edso0.ru/YLCK770G8

43

Hasnenue cera. OnwiThl I1. H.
JlebGenena. XuMHYECKOE
JIICUCTBHUE CBETA

https://m.edso0.ru/EGO6ZQ1SA

44

45

46

TexHuueckue ycTporucTBa u
NPaKTUYECKOE PUMECHEHHE:
dboTorneMeHT, POTONATUHK,
CoJIHE4Has OaTapesi, CBETOUO]

Pemenue 3amay nmo reme
«DIeMeHTBl KBAHTOBOM OIITUKN)

Mogenb atoma Tomcona. ONBITHI
Pesepdopna o paccesuuro o-
yacrtull. [Inanerapnas monaeinp
aToma

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

ITocrynarte! bopa

https://m.edso00.ru/6X7GFHZ9X

48

49

W3nyuenune u nornouexHue
($OTOHOB MpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyroii. Buasl ciekTpoB

BostHOBBIE CBOMCTBA YaCTHII.
Boumnsl ne bponns.
KopmnyckynsipHO-BOJIHOBO#
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

https://m.edsoo.ru/NN8BHZYBE

https://m.edso0.ru/J710TLFCO
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50

51

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPE/ICIICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

CaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBI

https://m.edso0.ru/TSJIFUU3TP

https://m.edso0.ru/UOIRQS0Z5

52

53

54

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DJIIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnan. ['amma-uzinydyeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. SnaepHbliid
peaktop. [IpoGiemsr,
MIEPCIIEKTUBBI, SKOJIOTHYECKUE
ACIIEKTHI IAEPHON IHEPTETUKHU

DJIeMeHTapHbIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOIIO/IEHUS ¥ PETUCTPAINH
aJeMeHTapHbIX YacThll. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3auMoJiercTBUA. EMUHCTBO
(bU3UYECKON KapTUHBI MUPA

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

OTanbl pa3BUTHS aCTPOHOMUH.
[Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3ausi, spKue 3BE3bI,
IUTAHETHI, UX BUIUMOE
nemkenne. ConHeyHas cCUCTEMA

https://m.edso0.ru/5PXS219VY

56

Comnnne. ConHeyHast akTUBHOCTb.
Uctounuk sHeprun CoiiHia 1

https://m.edsoo.ru/1JZR54JA0
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3BE3T

S7

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI
[JIaBHOM MOCTIEI0BATEIBHOCTH.
BnytpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE MPECTABICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
CoJHna ¥ 3B€31

https://m.eds00.ru/GGD3W74Z0

58

Muineunsiii [1yTe — Hama
lNanmaxruka. [lonoxxenue n

nerxenne Comaia B [amakTuke.

lNanmakTuku. YEpHbIE ABIPHI B
Apax TalaKTUK

https://m.edsoo.ru/L2U4S1HU2

59

60

61

62

Bcenennas. PasOeranue
ranakTuk. Teopus bonbiioro

B3pbIBA. PenukToBOE H3JIYUCHHUC.

Meraranaktuka

Hepemennsie nmpoGiembl
aCTPOHOMHH

KonTponbHnas padora
«DNEeMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o06maromuii ypok. Posb
(GU3HUKHN U aCTPOHOMHUH B
9KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COITMATLHOM
1 ATUYECKOH cdepax
JIeSITeIbHOCTH YelIOBEKa

https://m.edsoo.ru/QIWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/M\WNJ5CRXYD

63

Ob6o6maromuit ypok. Poib n
MeCTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

https://m.edsoo.ru/2PFPB28UF

64

O6o06matromuii ypok. Posb

https://m.edsoo.ru/Y29SVPCVR

80
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buznyeckoif Teopuu B
(dbopMUPOBAHUU TIPEICTABICHUN
0 (puzmueckol KapTUHE MUpa

65

O6o06matomuii ypok. Mecto
(du3nUecKoil KapTHHBI MUpPA B
00IIIeM psITy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
IIPEJICTABICHUI O MPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblil ypok. OnTuka.
OcHOBBI ciElIMANIbHOM Teopun
OTHOCUTEIIbHOCTH

https://m.edsoo.ru/ESABJRKS8L

68

Pesepnblii ypok. KBanrosas
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha TpPUMEpPaX poJib W MECTO (U3UKH B
(dhopMUpPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHUM, B MPAKTUYECKON AEATEIbHOCTH
b1 {001 (337

YYHUTHIBATh TPAHUIBI IPUMCHCHHS H3YyYCHHBIX (U3UUYECKUX MOJICIICH:
MarepuajbHas TOYKa, WHEpIUalbHAs CHCTeMa OTCYETa, aOCOIFOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYCYHBIA SICKTPUYECKUN 3apsii — MNpU PEIICHUU
¢bu3nveckux 3a1aq

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXAaHWMKH, MOJEKYJIIPHO-KMHETUYECKOW TEOopun
CTPOEHHUS BEIleCTBA U  JJIEKTPOJMHAMUKH: pPABHOMEpPHOE H
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
T€d, JABWXKEHHE IO OKPY)XHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
muddys3us, OpPOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  Tel, M3MEHEHHEe O00bEéMa Tel TMpU  HAarpeBaHUU
(oxJlaXkeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MIOBBILICHNUE JABJICHUS ra3a PU €r0 HarpeBaHUU B 3aKPBITOM COCY/IE,
CB3b MEXJAy IapaMeTpaMu COCTOSHHUS Ta3a B H30MpoIeccax;
9JIEKTPU3aLUs TEJl, B3aUMOJEHCTBHE 3apsiioB

10.4

10.5

OnuceiBaTh MEXaHWYECKOE JIBWXKEHHME, UCMONb3ys (U3NYEecKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHHETHYECKas DJHEprus,
MOTEHLIMAJIbHAs JHEpPrus, MexaHudeckas paldoTa, MexaHHYecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €JAMHUIIbI, HaXOAWUThb
(bopMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C JIPYTHMMHU
BEJTMYMHAMU

OnuceiBaTh H3y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€I U TEIUIOBBIE
SBJIGHUS, MCHOJB3Yyd (U3MYECKHE BEJIMYUHBL: JaBJ€HHE Tasa,
TEMIIEpaTypa, CpedHss KUHETUYeCKas DHEpPrus XaoTHUYECKOIo
JNBW)KEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTh MOJEKY,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, pabora Ta3a,
KO3((UIUEHT TMOJEe3HOr0 JEHCTBUSA TEIUIOBOIO JIBUraTels; IpH
OIUCaHUH IIPaBUJILHO TPaKTOBAaTh ¢buznueckuit CMBICI
UCHOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS M EAMHHUIbI, HaXOAWUThb
(opMyITBL, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUHHY C APYTUMHU
BEJIMYMHAM

10.6

OnuceBaTh HN3YUCHHBIC OJICKTPHUYCCKUC CBOMCTBa BeEIISCTBA H




JNEKTpUYECKUE  SIBICHUS  (TPOLIECChI), HCMONb3ys  (hU3HUecKue
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  IIOJIE,
HalpsDKEHHOCTh  MOJIs, NOTEHLMAN, PAa3HOCTh IOTEHUUAIOB; IIPH
OTMCaHWX NPABWIBHO TPAKTOBATh (PM3UUECKUI CMBICT MCIOJIB3YEMbIX
BEJIMYMH, HX OOO3HAYEHMS U EAMHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JIAHHYIO  (U3MYECKYI0 BEIUYMHY C JIPYTHMHU
BEJINYMHAMHU

10.7

aHAM3UpOBaTh (PU3MUYECKHE MPOLECCHl M  SBJICHMS, HCHOJIb3Ys
¢u3nvecKkne 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TsAroTenus, |, 11
u |1l 3akonsl HeroTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM SHEpIuH,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLUI CYNEPIIO3ULIUN CUJI, TPUHLIUII
paBHONIPAaBUS HMHEPLUUAIBHBIX CHUCTEM  OTCYETa;  MOJIEKYISIPHO-
KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOH HSHEepruM TElJOBOTO JBMXKEHUS MOJIEKYN C
aOCOJIIOTHOM TEMIIepaTypoi, MEpPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMs JJIEKTPUUYECKOro 3apsijaa, 3akoH Kynona; npu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTHYEeCKOe
BBIPQ)KEHUE U yCJIOBHUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MNPUHLUIBI JEHCTBUS MAalIUH, HPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBUS HMX 0€30IacHOro
UCIOJIb30BAHUS B [IOBCEIHEBHON )KU3HU

10.9

BBINONHATE SKCHEPUMEHTBHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
MIPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TIPH
3ToM (GOopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO
000pyI0BaHUsl, TPOBOAUTH ONBIT ¥ (POPMYTUPOBATH BBHIBOIbI

10.10

10.11

10.12

OCYHICCTBJ'I?ITI) npsaMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/ILIGCKI/IX
BCJINYHH, IIPpU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U
HCIIOJIB30BaTh U3BCCTHHIC METO/bI OICHKN HOI‘pGIHHOCTGfI I/I3M€p€HI/II\/'I

HccnenoBath 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHPOBATh pE3yJabTaThl IOJYYEHHOM 3aBHCHUMOCTH
(Gu3MYeCKUX BEJIMYUH B BUJE TaOJIUI U TPapUKOB, J1EIaTh BHIBOJIBI 1O
pe3yabTaTaM MCCIeJOBAHUS

Cobmonate  mpaBwia 0e€30MacHOro  Tpyda NpU  TNPOBENECHUU
WCCIIEIOBAaHUM B  paMKax Yy4eOHOTO DJKCIepUMEHTa, Yy4eOHOo-
HCCIIEIOBATENILCKOM M MPOEKTHOM NEATEIBHOCTH C HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaAHUS

10.13

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ys (PU3MUECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0  MOJENb, BBIACISTH
¢du3nyueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pEIIeHuUs,
MPOBOJAUTH PacU€Thl U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAYCHUS
(hU3UIECKON BEITHMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpPAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IEMOYKY PACCYKJEHUNU C OMOPOM HA M3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SABIICHUS

10.15

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIC
MH(OpPMALIMOHHBIE TEXHOJOTMHM JUIsl TIOMCKA, CTPYKTYpUPOBaHHMS,




UHTEpIpETallM W TPEJACTAaBICHUS y4eOHOW W HAy4YHO-TIOMYJISIPHOM
uHpOpMAINY, TOTYYSHHOW M3 Pa3TUYHBIX HMCTOYHHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTYYaeMyI0 HH(GOPMALIHIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKd, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

10.18

Hcnonp30BaTh TeOpEeTHYECKHE 3HAHHUSA MO (DU3UKE B MOBCEIHEBHOU
XKU3HU JUTsl o0ecriedeHurst 0€30aCHOCTH MPH O0paIieHuu ¢ prudopaMu
U TEXHUYECKHMHU YCTPOMCTBAMH, JUIS COXPAHEHHS 3I0POBbS U
COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY>KalOIIei cpere

PaGoTtate B rpymme ¢ BBIIOJTHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUpOBaTh  paboTy  TPYIIbl, PAUUOHAIBHO  PACHpPENENATh
00S13aHHOCTM U IIJJAHUPOBAaTh JEATENbHOCTb B HECTAHJIAPTHBIX
CUTYyalUsiX, aJe€KBATHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB
IPYIIIBI B pELIEHUE paccMaTpUBaeMoOM MpoodIeMbl

11 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeHero 001ero 06pa3oBaHus

111

11.2

11.3

JleMOHCTpUpOBaTh Ha TMpUMepax polb W MecTo (PU3MKM B
(hopMUPOBAaHUM COBPEMEHHOW HAyyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTU
J0JIeH, IETTOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUpa

VY4uTHIBaTh IPaHULBl IPUMEHEHUSI U3YUEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN IEKTPUYECKUN 3apAl, sAepHas MOAECIb aTOMa, HYKIIOHHAs
MOJIETIb aTOMHOTO si/ipa MPHU peluIeHNH (PU3NIECKUX 3a]1a4

Pacnio3znaBate (u3nueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusmkm:
AJIEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE  JEUCTBUS  TOKa, B3auMo/IeiicTBHE MarHuTOB,
ANIEKTPOMAarHuTHAsE HWHAYKLIHS, JEHCTBME MAarHUTHOrO TMOJsS Ha
NPOBOJHUK C TOKOM MU JBWXKYIIMHCSA 3apsl, 3JIEKTPOMarHUTHBIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpaKeHHe,  TNpeloMiieHHe, uHTepdepeHuus, Audpakuus U
MoJIIpU3alusl CBEeTa, AMCIEPCHsl CBeTa, (OTOdNeKTpruUecKuil 3ddext
(potoaddekrt), cBeToBOE AaBlIeHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  MCKYCCTBEHHas
PalnOaKTUBHOCTD

11.4

OnuceiBaTh  HM3y4YEHHbIE CBOMCTBA  BellecTBa  (DIEKTPUUECKHE,
MarHuTHBIE, ONTUYECKHUE, DJICKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
cpemn) W DJICKTPOMArHWTHBIC SBJICHHS (TPOIECCHI), HCIIOIB3YS
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsia, cuiIa  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHuuanoB, DJIC, paboTa Toka, MHIYKIHUS MarHUTHOTO
noyig, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KAaTYILKH,




SHEPrUsl AIEKTPUYECKOT0 M MArHUTHOTO IOJIeH, MepHoj M 4YacToTa
KosebaHuil B KosebaTeIbHOM KOHTYpE, 3apsii M CHJIa TOKa B MpoLecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Koje0aHui, boxycHoe
paccTosiHuE U OINTHUYECKas CWIa JIMH3bl, IPU OMNHUCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKUII CMBICA HCHOJB3YEMBIX BEJIMYUH, UX
0003HAYCHUs W EIUHMIBI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYIO BEJIMUHUHY C APYTUMU BEIMYUHAMU

11.5

11.6

OnuceiBaTh M3y4eHHBbIC KBAHTOBBIC SIBJICHHS U TPOIIECCHI, UCIOIB3YS
(U3UYEeCKUe BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, DHEPrHs W UMIYJIbC (POTOHA, TEPUOJ
moyypacmnajaa, DJHEPrus CBS3M ATOMHBIX sJIep; MPH  OINUCAHUU
MPaBWIBHO TPAKTOBATh (PU3UUYECKUI CMBICI MCIIOJIb3YEMbIX BEJIIMYHH,
WX O00O3HAYCHHS WM EAMHUIILI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINC
JTaHHYIO (U3NYECKYIO BEJIMYMUHY C APYTUMHU BEIIMYMHAMHM, BBIYUCIIATH
3HAYCHHUE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3WYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢u3nueckue 3aKOHBI M NpUHOUIBL:  3akoH Owma, 3aKOHBI
MOCTICIOBATEIBHOTO W TapajuIeIbHOTO COCTUHEHHUSI IPOBOJHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3JIEKTPOMArHUTHON WHIYKIIMU, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHBI  TMPENIOMJIEHUS  CBETa, ypaBHEHHWE OUWHINTEHHA Ui
dboTodddexra, 3aKOH COXpAHEHHUS DHEPTrUU, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXPAaHEHHsS DJIIEKTPUUYECKOTO 3apsna, 3aKoH
COXpaHEHHWsT  MaccoBOIO  YHWCNA, TMOCTynatel  bopa, 3aKkoH
PaAMOAaKTUBHOTO pachajga; MpU ITOM Ppa3inyaTh CIOBECHYIO
(hOpMYITHMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBHIPAKCHHUE U YCIIOBHUS
(rpanuIbl, 001aCTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

OnpenensTh HampaBl€HWE BEKTOpa HWHIAYKIMH MAarHUTHOTO OIS
MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeniia

Ctpouth ¥ ONHUCHIBAaTh HW300pa)KEHHE, CO3[aBAEMOE TUIOCKUM
3€pKaJIOM, TOHKOW JIMH301

Brimoaaars OKCIICPUMCHTEI IO UCCIICAOBAaHUIO (1)I/I3I/I‘IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C MCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHI; MIPH
aToM (opmyaupoBaTh MpoOiemMy (3agady) W THUIIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO
000pynoBaHusl, MPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOBI

OCYIHCCTBJ'ISITB MMpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/IBPI‘—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBIGI/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U
HUCIIOJIB30BaTh U3BECCTHHIC METOIbI OIICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/II\/'I

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIUYHH C HCIIOIH30BAHUEM
NpSIMBIX ~ MU3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buKCcUpoBaTh PE3YNHTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEITMYMH B BHJIE TAOJIHUIl ¥ TPAPUKOB, JIENATh BBIBOJBI 0 PE3yJIbTaTaM
HCCIEI0BaHUS

11.12

CoOmromate mpaBmia 0€30MaCHOTO Tpylda TMPH  TPOBEACHUH
UCCIIEIOBAaHUN B paMkKax y4yeOHOTO OSKCIEpHMEHTa, YydeOHO-
MCCIIEI0BATEIBCKON M MPOEKTHOM JESATEIPHOCTH C MCIIOIb30BAHUEM
U3MEPUTENIbHBIX YCTPOICTB U J1a0OpaTOPHOrO 000pyIOBaHUS

11.13

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,




UCIONB3YSl (PU3MYECKUE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHalu3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0  MOJENb, BBIACISTH
¢dusnueckre BeNUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MPOBOJIUTH PAcU€Thl U OLEHUBATHh PEATHHOCTH MOJIYYEHHOTO 3HAYCHUS
(bu3nyecKoil BeTUYNHBI

11.14

Pewate Ka4eCTBEHHbIE 3a1a4H: BBICTPAaNBaTh JIOTUYECKU
HENPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUN C OMOPOW HAa M3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

11.15

Hcnonb3oBaTe MNpU  pELICHMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJOTUM JUIS IOHMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpPETallMd M IPEICTaBICHUs y4yeOHOM W Hay4yHO-IOIMYJIIPHOM
nHpOpMAIMY, TIOJYYCHHOW W3 Pa3IWYHBIX HWCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuo

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX OE€30IMaCHOTO HCIOJIb30BAaHUS B
MMOBCETHEBHOM JKU3HU

11.17

11.18

[IpuBoauTE TpUMEpHl BKJIala POCCUHUCKUX U 3apyOekHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonb30BaTh TeOpeTHYECKUE 3HAHUS MO (DU3WKE B IMOBCEAHEBHOU
YKU3HM U1 oOecrieueHrs 0€30IMacHOCTH MpU OOpaIlleHHH ¢ IPUOopaMu
W TEXHHWYSCKUMHU YCTPOWCTBAMH, JMJII COXPAHCHHS 3J0POBbSI H
COOIOICHHSI HOPM 9KOJIOTMYECKOTO TIOBEJICHUS B OKpPYKaIOIIEH cpefie

11.19

PaGotath B rpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHmbl,  PALMOHAIBHO  pacHpeAessTh
0053aHHOCTM M IUIAHUPOBaTh JIATEINBHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJIAJ KaXIOr0 U3 YYaCTHHUKOB
IPYIIBI B PELIEHUE paccMaTpUBaeMoil MpoOIeMsl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3iena

Kon

NpoBepsieMoro

3JIEMCEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METO/JbI HAYYHOI'O ITIO3HAHU A

11

®duszuka — HayKa o npupoze. Haydnble MeTOAbI MMO3HAHUS
OKpy’Karliero Mmupa. Poib skcnmepuMeHTa U TEOpUH B
MPOLIECCe MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B BU3HKE

1.2

211

212

MopenupoBanue (QU3NYECKUX SBJICHHA U IPOIECCOB.
Hayuynble runore3pl. @PuU3MYECKHE 3aKOHbI W TEOPHH.
I'panunpl MpUMEHUMOCTH (PU3UYECKHX 3aKOHOB. IIpuHITMIT
cooTBeTcTBUS. Poib M Mecto ¢u3uku B (HOPMHUPOBAHUU
COBPEMEHHON Hay4yHOH KAapTUHBI MHUpa, B NPaKTUYECKOU
NEITEILHOCTH JI0AEU

MEXAHHUKA

KMHEMATUKA
Mexannueckoe JBUKCHHUE. OTHOCHUTENBHOCTD
MexaHuuyeckoro aBmxkeHus. Cucrema orcuéra. Tpaekropus
[lepemenienne, ckopocTh (CpenHssi CKOpPOCTb, MTHOBEHHAs
CKOpOCTb) U YCKOpPEHHE MaTepHalbHOW TOYKH, UX
NPOEKIIMM Ha OCH cucTeMbl KoopauHaT. CloxeHue
NIEPEMELIEHUI U CII0KEHUE CKOPOCTEN

2.1

2.1.3

2.14

2.15

PaBHOMEpDHOE M PABHOYCKOPEHHOE  IPSIMOJUHENHOE
nerxeHue. ['paduku 3aBUCMMOCTH KOOpAMHAT, CKOPOCTH,
YCKOpEHUS, IyTH U NEPEMELICHHS] MaTEpUAIbHON TOUYKH OT
BpPEMEHHU

CBoOomHOe maieHue. Y CKopeHue CBOOOTHOTO T CHUS
KpuBonuHeliHoe nBrmkeHne. PaBHOMeEpHOe IBH)KEHHE
MaTepUaIbHOW TOYKH IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JTUHeHas CKOPOCTb. [Tepuon u 4acToTa.
I{eHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texuudueckue YCTPOMCTBA: CITUJOMETD, IBYKECHHE
CHApAJIOB, LICMTHBIE U PEMEHHBIE NIEpelaun

2.1.7

[Ipaktuyeckue  paGoTbl.  M3mMepeHMe  MTHOBEHHOM
cKkopocTH. MccrnenoBaHne COOTHOWIEHHSI MEXAY ITyTSIMU,
IIPOWICHHBIMUA TEJIOM 3a IIOCJIEIOBAaTEIbHbIE paBHbIE
IIPOMEKYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHUU C
HAaYaJIbHOW  CKOpPOCTBIO, paBHOM Hymro. M3ydeHue
JIBWKEHUST TIapuka B BA3KOM KUIAKOCTH. M3yueHwue
JIBIDKEHUS TeJla, OpOIICHHOTO TOPU30HTAIBHO

JTMHAMUKA

2.2

2.2.1

[Ipuaiun otHocutenbHOCcTH ['amuiies. llepBblii  3aKkoH
Hprotona. HepimanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHImMn cynepno3uimu cuil

2.2.3

Bropoii 3akoH HplooTOHa [ MarepuasbHOM TOYKH B




2.24

uHeprmanbHoil cucreme otcuéra (MCO). Tperuii 3akoH
HeloTOHA /17151 MaTepualIbHbIX TOUEK

3akoH BcemHupHOro TsaroreHus. Cuna Tsxectu. llepas
KOCMHUYecKasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUs CKOJIbXEHUS U
cuna Tpenus mnokos. Kosdduument Tpenums. Cuma
COIMPOTUBIICHUS IPU JBUKCHUHU TeJa B AKUJAKOCTHU WU ra3e

2.2.7

2.2.8

2.2.9

[TocTynaTensHOE M BpallaTesIbHOE JBMXKEHUE aOCOJIIOTHO
TBEPIOTO TeNIA

MOMEHT cuibl OTHOCUTENBHO OCH BpaleHus. 1lnedyo cumbl.
VYcnosus paBHoBecust TBEpAoro tena B UCO

TexHudyeckne  yCTpOMCTBA:  IMOJUIMIIHUKH, JBHKCHHE
VCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[TpakTueckue paboThl. M3ydenue nBumkeHus Opycka Mo
HaAKJIOHHOHM IIIOCKOCTH Iona I[GflCTBI/IGM HECKOJIBKHUX CHII.
HccnenoBanue 3aBUCUMOCTH cun YOPYIOCTH,
BO3HHUKAIOMINUX B J1eOPMHUPYEMO MPYKUHE U PE3HHOBOM
oOpasiie, or BenuuyuHbl WX Aedopmanuu. MccnegoBanue
YCIOBUW pPaBHOBECUS TBEPAOTO TEJA, UMEIOUIETO OCh
BpalleHUs

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

2.3.2

2.3.3
234

2.35

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbl MAaTCPpHUAJIbHBIX
TOYCK. I/IMHy.]'[I)C CUJIBI 1 U'BMCHCHHUEC UMITYJIbCA TCJIa

3akoH coxpaHeHuss wumnyiasca B HMCO. PeaktuBHOE
JIBUKECHHE

Pabota cuiier
MOoOIIHOCTD CHJIBI

Kunernueckast sHeprus MarepualbHOW TOYkH. Teopema o
KMHETUYECKOM YHEPrUu

23 2.36

ITorenuumanpHas dHeprus. IloTeHnmanbHas sHEprys ynpyro
nehopMUpOBaHHON NpYXHHBL. [loTeHuManbHas >HEpPrus
Tesa BOJU3U MOBEPXHOCTH 3eMITH

2.3.7

2.3.8

[ToreHnuanbHble U HENOTEHIMATIbHBIE CUIIBI. CBS3b PabOTHI
HENMOTEHUHUANbHBIX CHJI C HW3MEHEHHEM MEXaHU4YeCKOU
DHEPrUM CUCTEMBI TENl. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUU

yHPYTI/IC H HCYHIPYTHUC CTOJIKHOBCHHA

2.3.9

2.3.10

TexHUYecKne YyCTpPOMCTBA: JBUKEHUE pPaKeT, BOJOMET,
KOIIep, NPY>KUHHBIA MHUCTOIET

[IpakTuueckue paboTel. M3ydeHne CBS3M CKOPOCTEH Tel
npu HeynpyroM yaape. MccienoBanue CBS3U pabOThI CHJIBI
C U3MEHEHUEM MEXaHUYECKON IHEPTUH Teja

3 MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUMKA
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
3.1 OcCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJISIPHO-KHHETUYECKOU

311

teopun. bpoyHoBckoe nBmwkenue. [duddys3umsa. Xapaxrep




3.2

JABWXKCHUSA U B3aHMOﬂeﬁCTBHH qacTul BEIIECTBa

3.1.2

3.1.3

Mopenu CcTpoeHHUsI Ta30B, XUIAKOCTEH W TBEPIBIX TEN U
00BSICHECHME CBOICTB BEIICCTBA HA OCHOBE DTHX MOJCIICH
Macca wmosekyn. KommuectBo BemniectBa. IloctosiHHas
ABoraapo

3.14

3.15

TeruioBoe paBHOBecue. Temmeparypa u €€ HU3MEpEHHE.
IlIxana remneparyp Llenbcus

Mogens  upeansHoro rasa. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH UICAIBHOTO rasa

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

AOcomoTHast ~ Temmeparypa — Kak =~ Mepa  CpeaHei
KMHETUYECKOM YHEPruu TEIUIOBOTO JIBUXKEHMS YacTHI] ra3a.
[Ixana remnepatyp KenbBuna

VpaBuenne Knaneiipona — Menneneesa. 3akon Jlanbrona

['a3oBeie 3akoHBL. M3ompomecchl B HIEATBHOM Tras3e C
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMa, U30X0pa,
n3zobapa

TexHu4eckre ycTpoicTBa: TepMOMETP, OapoOMeETp

[IpakTnueckue paboThl. M3MepeHue wmacchl BO3ayxa B
KJIaCCHOM KoMHare. MccnenoBaHue 3aBUCUMOCTH MEXKAY
IIapaMeTPAMU COCTOSHHSI Pa3pEKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUMKN

321

3.2.2

TepMonuHaMmuueckass cucTeMa. BHYTpeHHsIT dHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CITIOCOOBI €€ U3MEHEHUS
KonunuectBo Temnorel u pabota. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJI€aJIbHOTO Ira3a

3.2.3

3.2.4

3.25

Bunpl Temonepenaun: TEMJIONPOBOAHOCTb, KOHBEKIIHUA,
n3nydeHue. TennoéMKoCTh Tea. Y ielbHas TeMI0EMKOCTh
BEILIECTBA. Pacuér KOJMYECTBA  TEIJIOTHI npu
Terionepeaye

IlepBbIil 3akOH TepMOAMHAMUKHU. [IprMeHeHHe mepBOro
3aKOHa TEPMOJMHAMMKH K wu3ompoueccaM. ['paduueckas
MHTEpIIpeTanus paboThl ra3a

TeroBble MamuHbl. [IpUHIMIBI  JEHWCTBUS  TETUIOBBIX
MmammH. [IpeoOpa3oBaHusi YHEPTUH B TEIUIOBBIX MallTUHAX.
Koapdumment monesnoro neiictBus (mamee — KIIM)
teroBoil mamuHbl. [{ukn Kapuo u ero KITJ|

3.2.6

3.2.7

Bropoii  3akOH  TE€pMOIMHAMHKH. Heob6partumocts
mpoueccoB B npupoge.  TemioBble  ABUTATEIIH.
DKojorudyeckue npo0aeMbl TEIII0O3HEPTETUKH

TexHuueckne  yCTpPOWCTBA:  JBHUIaTellb  BHYTPEHHETrO
Cropanusi, OBITOBOI XOJOUIBHHUK, KOHTUITHOHEP

3.2.8

IIpakTrueckue paboThI. N3mepenne yIEIbHON
TEIJI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHMA BEIHECBA. ®A30BLIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KoHaeHcanws. VMcnapenue u KumneHue.
VnaenbHas  Temora  mapooOpa3oBaHUS.  3aBHCHMOCTD
TeMIepaTypbl KUTIEHUS OT aBJICHUS




AOcomioTHasgs H OTHOCHUTEIbHAas BJIAXKHOCTH BO3ayXa.

3.3.2 .
Haceiennsiit nap
Teépanoe Tteno. Kpucramnmueckue u amopdHbIe Tema.
3.3.3 AHU30TpOMUS CBOMCTB KpUCTALIOB. JKHUIKHE KPHUCTAJIBI.
CoBpeMeHHbIE MaTepUalIbl
33.4 [InmaBienne W  Kpucrtajummzauusa. YJAelbHas TEIUIOTa
riasienus. Cybmumarus
3.3.5 YpaBHeHuUe TEIJIOBOro OanaHca
TexHuuyeckue yCTpOIlCTBa: THUTPOMETP U IMCHUXPOMETD,
336 KJIOPUMETP, TEXHOJIOTMU  TOJYYCHHS  COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCIE HAHOMATEpUajoOB, U
HAaHOTEXHOJIOTUU
3.3.7 [TpakTueckue padboThl. I3MepeHne BIaXHOCTH BO3AyXa
4 DJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OnekTpuzanusi Tela. OJEeKTpu4eckuil 3apsna. JIBa Buaa
AIIEKTPUUECKUX 3aPsIIOB
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3zaumogeiictBue 3apsaoB. 3akoH Kynona
OnekTpuueckoe mnozie. Hanpspk€HHOCTh  3IIEKTPUUYECKOTO
4.1.5 nons. Ilpunuun cynepnoszunuu. JIMHUM HanpsKEHHOCTH
AIEKTPUYECKOTO MOJIS
4116 PabGora cun nanekrpocratmdyeckoro mons. [loreniman.
41 Pa3HoCTh mOTEHITHAIOB
417 [TpoBoHUKHN u JTUDJICKTPUKHU B MTOCTOSTHHOM
ANEKTPUYECKOM noJie. J{u3neKkTpuyeckasi IpOHUIAEMOCTh
DNEKTPOEMKOCTD. Konpnencarop. DNEKTPOEMKOCTD
4.1.8 MJIOCKOTO  KOHJCHCaTopa. DHeprusi  3apsHKEHHOTO
KOH/JIEHCATOpa
TexHUUeCcKrne YCTPOWCTBA: BJIEKTPOCKOMN, 3JIEKTPOMETD,
41.9 ANEKTPOCTaTUUECKAs 3allnTa, 3a3eMJIEHUE
ANEKTPONPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYWHBIN
MIPUHTED
41.10 [TpakTuueckne paboTel. M3MmepeHHe 3IEKTPOEMKOCTH
KOHJIEHCATOpa
HOCTOSIHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHbBIX
CPEJAX
421 VYcnoBusi CylecTBOBAHUS MOCTOSIHHOTO 3JIEKTPUUYECKOTO
toka. Mcrounuku Toka. Cuna Toka. [1ocTossHHBIN TOK
42 4.2.2 Hampsoxenune. 3akon Oma 115 ydacTka 1enu
' 4223 DIIEKTPpUUECKOE COIIPOTHUBIICHHUE. Y nenbHoe
COIMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napasuiesIbHOe, CMEIlIaHHOE
COEIMHEHHUE MPOBOJHUKOB
4.2.5 Pabota snekrpuueckoro Toka. 3akon Jxoyns — Jlenna




4.2.6

MontHoCTb OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBrkymmas cuia (mamee — DJIC) m BHyTpeHHee
CONPOTHUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma JJIsi MOJTHOM
(3aMKHYTOH) 351eKTpuueckoi rernu. Koporkoe 3aMbIkaHue

4.2.8

ONeKTpOHHAs  NPOBOAUMOCTH  TBEPABIX  METAJUIOB.
3aBUCHUMOCTh COINPOTHUBJICHUS METAJJIOB OT TEMIEPATYPHI.
CBepX1npoBOAUMOCTD

11 KJIACC

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

DJIEKTpUUYECKU TOK B BakyyMe. CBOHCTBa 3JIEKTPOHHBIX
My4KOB

[TonynpoBOIHUKH. CobcTBeHHas u MpUMECHAas
MPOBOJIUMOCTh  TOJyNpoBOAHUKOB.  CBoiictBa  p-n
nepexoza. [lomynpoBoaHuKoBble TPUOOPHI

DIEKTPUYECKUIA TOK B JIEKTPOIUTAX. DICKTPOIUTHICCKAsS
JUCCOIUAIUA. DIIEKTPOIHU3

OnekTpuueckuii TOK B ra3zax. (CamMOCTOATENbHBIN U
HECaMOCTOSITEJIbHbIN pasps. Paznuunbie THUIIbI
CaMOCTOATENILHOTO pa3psana. Mosuus. [1nazma

TexHudyeckue  yCTPOWCTBA:  ammIepMeETp,  BOJIBTMETP,
peocTtar, HCTOYHUKH TOKA, 3JIEKTPOHArpEBaTEIbHBIC
MPUOOPHI, DIIEKTPOOCBETUTEIBHBIC MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAaKyyMHBI JMOJ, TEPMUCTOPbI U
(bOTOPE3UCTOPHI, TOTYIPOBOIHUKOBBIN JHOJ], TalbBaHUKA

IIpakTrnueckue paboTHL. N3yuenne CMEIIAHHOT O
COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa W €r0 BHYTPEHHETO
cornpoTtuBienusi. Habmogenue snexTponinsa

Kox Kon

pasaena

NPOBEPSIEMOT0
3JIeMEHTa

4

IIpoBepsiemble 3J1eMEeHTHI COIePKAHUS

SJIEKTPOAMMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHAS MHAYKIWA

43.1

ITocTtostHHEIE MarHuThel. B3auMoaelcTBHE ITIOCTOSHHBIX
MAarHUTOB

4.3

4.3.2

MaruutHoe mone. BekTop MAarHMTHOM  MHAYKLUH.
[IpuHnun cynepno3unuu. JINHUM MarHUTHOM WHIYKIUU.
KapTtuna nuHMII MarHUTHOM MHAYKIIMU TMOJSl MOCTOSHHBIX
MarduTOB

4.3.3

MarautHoe 1nojie NMpoBOAHMKA ¢ TOKoM. KaptuHa nunHui
IOJI1 JUIMHHOTO MpPSIMOTO TPOBOJHUKA M 3aMKHYTOIO
KOJIBIIEBOTO IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmnbIT
Opcrena. BzaumoaencTBue mpoBOAHUKOB C TOKOM

43.4

Cuna AMriepa, €€ MOJyJIb U HalpaBJICHUE

4.3.5

Cuna JlopeHla, e€ MOIynb M HampaBlieHHE. J[BUxkeHHE




3apsDKEHHOM YacTUIl B OJHOPOAHOM MAarHUTHOM TIOJIE.
Pabota cuibl Jlopenna

4.3.6 SIBICHHE PIEKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BekTOpa MArHUTHOM MHIAYKLIUHU
438 OJC wuHAayKuuu. 3aKOH 2JIEKTPOMArHUTHOW WHAYKLHU
dapazes
BuxpeBoe »snektpuyeckoe mnone. IJC wuHAYKIUM B
4.3.9 IIPOBOJAHMKE, TBUXKYLIEMCS IOCTYINATENbHO B OJTHOPOAHOM
MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NHIyKTUBHOCTB. SIBnenue CaMOMHAYKIIUH. 2J1C
CaMOUHYKIIUU
4.3.12 OHeprus MarHUTHOTO TOJIs1 KaTYHIIKH C TOKOM
4.3.13 DJIEeKTPOMAarHUTHOE T0JIE
TexHuyeckue  yCTpPOMCTBA:  IMOCTOSIHHBIE  MAarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, 3IEKTPOABUTATEND, YCKOPUTEIHN
AIIEMEHTAPHBIX YACTHUIl, UHAYKIIMOHHAS [1eYb
[TpakTueckue paboTbl. M3ydeHHe MarHUTHOrO OIS
4315 KaTylKu ¢ TOKoM. MccnenoBanue AEHCTBUS MOCTOSIHHOTO

MarauTa Ha paMKy C TOKOM. HccnenoBanue sBICHUS
BHGKTPOMaFHHTHOﬁ HHAYKIOUN

5 KOJIEBAHU A U BOJIHBI
MEXAHNWYECKHUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUW A

KonebarenbHass  cucrema.  CBOOOAHBIE  KOJeOaHMs.

5.1.1 IMapmonnueckue konebanus. [lepuon, yactora, aMIIuTyna
u Qasa koneGaHuH

5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK

513 VYpaBHeHUe rapMoHHUecKuX Kosebanuil. Kunemarnueckoe
U TMHAMHYECKOE OIMCaHHNe KOJIeOaTeIhbHOTO IBUKCHUS
[TpeBpaiieHre >HEPruu MpH TAPMOHUYECKUX KOJIECOAHUSX.

5.14 CBs3p aMITUTYABl KOJEOAHWH MCXOTHOM BEJIWYUHBI C
aMIUTUTYAaMHU KoJIeOaHUM €€ CKOPOCTH M YCKOPEHUs
KonebarenbHbiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE

51 515 KojeOaHusT B HJAEaIbHOM KOJIeOaTeIbHOM  KOHTYpE.

AHaJIOTusl MEXAY MEXaHWYECKMMHU M AJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

516 3aKOH COXpaHEHUsS SHEPTUU B HUJICATBHOM KOJeOaTelbHOM
KOHTYpE
BeiHyXaeHHbIe MexaHudeckue KkojeOaHus. Pe3oHaHc.

5.1.7 Pe3onancHas kpuBas. BBIHYXJIEHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHusI.

5.1.8 ITepemenHbIil ToK. CHHYCOUAIBHBII IEPEMEHHBIN TOK.

51.9 M(ZI.IJ;HOCTB MEPEMEHHOTO  TOKa. AMIUIUTYJHOE |
JIeMCTBYIOIIEE 3HAUCHHE CHIIBI TOKA U HANPSHKEHUS

51.10 Tpanchopmarop. [IpousBoacTBo, mepeaaya u moTpedeHne

AIEKTPUYECKOM HSHEPrHH. OKOJOTHYECKUE PHUCKU MpH




MIPOU3BOJICTBE  3JeKkTpuyeckoil  sHepruu.  KynbpTypa
MCIIO0JIb30BAHUS AJIEKTPOIHEPTUU B TOBCETHEBHOMN KU3HU

TexHuueckue yCTpOHCTBa: ceiicMorpad, 3IIeKTPHUYECKHI

>111 3BOHOK, JJMHUM DJICKTpoIepe1ay
[IpakTnueckue paboTsl. HMcciaemoBanue 3aBUCUMOCTHU
Neproa MaJIbIX KOJICOaHH Tpy3a HA HUTH OT JJIUHBI HATH
5.1.12 1 Macchl Tpy3a. MccinenoBanye nmepeMeHHOro TOKa B ISy

U3  IOCIEAOBaTENIbHO  COECOUHEHHBIX  KOHJIEHCATOpA,
KaTYILIKH U Pe3UcTopa

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIOBUA pacipoCTpaHCHUA.

521 [Tepuon. CkopocTh pacHpOCTpaHEHUS M JUIMHA BOJIHBI.
[Tonepeunblie 1 MPOIOJIbHBIE BOJTHBI

522 WuTepdepentus u audpaxiums MEXaHHIeCKUX BOJH

593 3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Beicora ToHa.
TemOp 3ByKa
DJEeKTPOMarHUTHbIE  BOJIHBL.  YCIOBUS  HW3Iy4eHUs

5.2.4 AIEKTPOMATHUTHBIX BOJIH. Bzanmmnas OpHUEHTALHS
BeKTOpoB E, B 1 v B a51eKTpoMarauTHoO# BoJIHE B BaKyyMe

5.2 CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHUE,

525 TpeJIOMIICHHUE, TIOISIPU3aIis, TU(PAKIHS, HHTEPHEPEHITHS.
CKOpOCTb 3JIE€KTPOMArHUTHBIX BOJIH

526 [kana 3JIEKTPOMAarHUTHBIX BOJIH. [Tpumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

527 [TpuHIMOBl paguoCcBS3M M TeleBUAeHus. Paguonokarus.
DJIeKTPOMAarHUTHOE 3arPs3HEHUE OKPYKAIOIIEH CpelIbl
TexHUYeCKHEe YCTpOWCTBA: MY3BIKaJIbHBIE HHCTPYMEHTHI,

508 yABTPa3BYKOBasl JHArHOCTHKA B TEXHUKE W MEAMIIMHE,
pamap, paguoNpHEMHUK, TEJEBU30p, aHTEHHa, TeiedoH,
CBY-nieus

OIITUKA

531 [TpsimonMHEHHOE pacpoCTpaHEHHE CBETa B OJHOPOIHOM
cpene. JIyu cBeta

532 OtpaxkeHne cBeTa. 3aKOHBI OTpakeHus cBera. [loctpoeHue
M300pOKEHHH B INIOCKOM 3epKajie

533 [lpenomnenne  cBera.  3akOHBI ~ TPENOMJICHUS  CBETa.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

534 IlonHoe BHyTpeHHee oTpaxkenue. [IpenenbHblil yroi MoJIHOoro

5.3 BHYTPEHHETO OTPaKCHUS

5.35 Hucnepcus ceeta. CrnoxkHblit coctaB 6enoro cera. L[er
Coluparonue ¥ paccewBarolie JIUH3bI. TOHKas JHMH3A.
®okycHOE pacCTOSHUE U ONTUYECKasi CUJIa TOHKOM JIMH3BI.

5.3.6 [Toctpoenne  m300pakeHMit B coOWparomux |
pacceuBaomMx JauH3ax. @DopMysla TOHKOH  JIMH3BI.
VBenuueHue, naBacMoe JTMH30M

5.3.7 [Ipenenbr npUMEHUMOCTH T€OMETPHIECKON OTITUKH

5.3.8 WNutepdepentius  cBera.  KorepeHTHbIE  MCTOYHHKH.




VYcnoBuss HaOMIONEHHS MaKCUMYMOB M MHHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(}a3HBIX
KOTEPEHTHBIX HCTOYHUKOB

Hudpakmus cBera. [udpaknmonnas pemérka. YcioBue

5.3.9 HAOJIOZEHUST TJIABHBIX ~MAaKCUMYMOB TpU  TaJCHHUU
MOHOXPOMAaTHYECKOTO CBETA Ha AU(PAKIUOHHYIO PEIIETKY
5.3.10 [Tomstpusarnus cBera
Texnudyeckne yCTpOWCTBa: OYKHM, Jiyma, QoToamnmapar,
53.11 MPOEKIIMOHHBII arrapar, MHKPOCKOII, TEJIECKOT,
BOJIOKOHHAS ONTHKA, THU(paKIMOHHAs PenIETKa, MOISPOU]
[lpakTiueckue  pabGotel.  M3mepeHwe  moOKa3aTess
5.3.12 npejomieHusi. MccnenoBanue CBOMCTB H300pakeHWH B

JINH3aXx. Ha6J'IIOI[eHI/Ie JUCIICPCHHU CBCTA

3JIEMEHTAI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

I'paHMnBl  NPUMEHMMOCTH  KJIACCHUYECKOHM  MEXAHUKH.
IToctynatel TEOpUM OTHOCUTENBHOCTH: WHBAapUAaHTHOCTH

6.1 MOJyJII  CKOpPOCTM CBe€Ta B  BakKyyme, IPHUHLHUI
OTHOCHUTEJIbHOCTH DUHILITEHHA
6 6.2 OTHOCUTETBHOCTD OJTHOBPEMEHHOCTH. 3amenneHue
BPEMEHM U COKPALLEHUE JITUHBI
6.3 DHeprusi 1 UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBs3pb Macchl C DJHEpPrUed M MMIIYJIbCOM CBOOOJHOU
YaCTHUIIbl. DHEPTUsl OKOSI CBOOOAHOM YaCTHULIBI
7 KBAHTOBAS ®13UKA
SJIEMEHTEI KBAHTOBOI OIITUKH
711 ®otonbl. Popmyna [lnanka cBsizu 3HEpruu (HOTOHA C €ro
4acTOTOW. DHEPrHsi U UMITYJIbC (OTOHA
71.2 OTtkpbiTe U uccrnepoBanue Qorospgexra. Onbitel Al
Croneroa. 3akoHsl hoToaddexTa
7.1 713 VpaBHenue OifHmTeliHa 118 ¢orordpdekra. «KpacHas
rpanuna» Gorordpdexra
7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMHYECKOE JIEHCTBUE CBETA
716 TexHuueckue ycTpoiicTBa: (oTodaeMeHT, (OTOJATUHK,
coJiHeyHast OaTapest, CBeTO IO/
CTPOEHUME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIETOBAHUIO CTpOeHHUs aToma. [InanerapHas moaenb
aToMa
[Toctynatsl bopa. M3nyuenue u norsiomienue GOTOHOB MpU
1.2 799 Hepexoie aToMa C OAHOTO YPOBHS 3HEPIrUU Ha JPYToOw.
o Buner cnektpoB. Crnekrp ypoBHEH SHEPrMM aToMa
BOJIOpOJIA
BonHoBble  cBoiictBa wactul. Bonxel  ge  bpoiis.
7.2.3 KopnyckynspHo-BOJIHOBOM TTyalii3M. Hudpakmms

9JICKTPOHOB HAa KpUCTAJLJIaX




7.3

7.2.4

7.2.5

CHOHTAaHHOE W BBIHYXKJICHHOE M3Jy4eHHE. Y CTPOMCTBO U
OpUHIUN paboThI J1a3epa

TexHudyeckue  yCTpPOMCTBA:  CIIEKTPAJIBbHBIA  aHAIU3
(cTieKTpOoCKoOII), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckue pabotel. HaOmromenwe  JMHEHYATOTO
CIIEKTpa

ATOMHOE A1PO

MeToapl HaAOMIONEHUS M PETUCTPALUU  DJIEMEHTAPHBIX
YaCTHII

7.3.2

OtkpeiTie paauoakTuBHOCTH. OmbiTel  Pesepdopna 1o
ONpENENICHNUI0  COCTaBa  PAJUOAKTUBHOTO  H3IIyYCHHS.
CgoiictBa anb(a-, Oera-, TramMma-usiydeHus. BiusHue
PaInOAKTUBHOCTHU Ha KUBBIE OPraHU3MBI

7.3.3

OTkpeITHE IPOTOHA U HeWTpoHa. HykioHHast MoAens siapa
I'eitzenOepra — MBanenko. 3apsa sapa. MaccoBoe yucio
siapa. Y30Tonbl

7.3.4

Anbda-pacnian. DIEKTPOHHBIH U TO3UTPOHHBIA OeTa-
pacnan. ['amma-uznydeHwe. 3aKOH  PaguOAKTHUBHOTO
pacmajna

7.3.5
7.3.6

7.3.7

DHeprust CBA3U HYKJIOHOB B sjpe. SnepHble cuibl. Jledexr
MAacchl sapa

S nepHbie peakuuu. JleneHue u CUHTE3 sAlep

Snepublii peaktop. Tepmosaepuslii cuntes. IIpobaemsr u
MEPCIEKTUBBl  SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKHe
aCIEKTHI AEPHOU DHEPTETUKHU

7.3.8

7.3.9

DjleMEHTapHbIe YaCTHUIIBL. OTtkpbITHE MO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuueckne yCTpoMCTBa: JO3UMETpP, Kamepa BuiibcoHa,
SJIepHBIN peakTop, aToMHasi bomOa

7.3.10

8.1

[TpakTnyeckue pabotsl. MccnenoBanue TpekoB yacTull (1o
rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bI, TIIAHETHI,
AX BUIUMOE JBIKEHHE

8.2

8.3
8.4

8.5

Conneunas cucrema. [lnaneTsl 3emHol rpynnsl. [1naneTs-
TUTaHThl U MX CIIyTHMKH, KapjUKOBBIE IUIaHETHl. Maiible
Tena CoHEYHON CUCTEMBI

Comnriie, hotocdepa u armochepa. CotHeUHAss aKTUBHOCTh
Hcrounuk sHeprun CostHIa U 3BE3]T

3BE3/1bI, X OCHOBHBIE XapPAKTEPUCTUKH: Macca, CBETUMOCTD,
pamiyc, TeMmmeparypa, WX B3aUMOCBs3b. Jluarpamma
«CTIEKTPaIbHBIA KJIACC — CBETUMOCTB». 3BE3IbI TJIaBHOU
MOCJIeIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)»
JUTs1 3BE3]1 TJIaBHOM TOCIIE0BATENbHOCTH

8.6

Buyrpennee CTpOEHHUE 3BE3. CoBpeMeHHbIE
MIPEJCTABIICHUS O MPOUCXOXKACHUU U 3BooLMK COoHIIA U 3BE3.
ITansl )KU3HU 3BE3]T




8.7

8.8

Mineunbii  Ilyte — Hama [anaktuka. ChoupanbHas
cTpyktypa ["anakTuku, pactpenenenue 3BE3/1, ra3a v IbLIN.
IMonoxxenue n amwxenne Conuua B I'anaktuke. ITnockas u
cdepuueckas mojacucTeMsl ['anakTuku

Tunel ranaktuk. Paavoramaktuku u kBasapbl. YEpHble
JBIPBI B SIPAX TaJaKTUK

8.9

8.10

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0O06ia.
Paz0Oeranune ramaktuk. Bospact u paguyc Bcenennoi,
teopus bosbiioro B3psiBa. Mogens «ropsiueit BeceaeHHom.
PennkroBoe u3nyuenue

Macmrabnast crpyktypa Bcenennoil. MeraranakTuka.
Hepeménnsie npo0ieMbl aCTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakimueit [TapdpentreBoii H.A. AkuimonepHoe o61iectBo «M3maTenscTBo
«ITpocsenieHue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBueB b.b., Yapyrun B.M.; oz
penakiueit [lapdentreBoit H.A. AxnmonepHoe o6mecTBo «M31arenscTBo
«IIpocemenue»

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

e HpopMaIMOHHO-METOMIECKOE TUCHhMO 00 OCOOCHHOCTSIX MPETIOaBaHMUs
yaeOHoro npenmera «Pusuka» B 2025/2026 yaednom romy https://edsoo.ru/wp-
content/uploads/2025/08/fizika.pdf

e MeToanuuecKkue peKOMEHAAIUH MO CO3JJaHUIO KJIACCOB TEXHOJIOTUYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(IIIeH B KJIACCOB C YIIyOJICHHBIM U3yYCHHUEM
MaTeMaTUuKH, GU3HKHA, XUMUH, OUOJIOTHH B 00I11e00pa30BaTEIbHBIX
OpraHU3aIMsIX ¢ UCIOJIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HalMoHanbHOro npoekra «Oopazosanue» (KBantopuymsl, [T-kyosl, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i _en_profilej 2025.pdf

e Mertonuueckue pekoMeHaanuu. Opranuzanus B3aumoaencTeus “llkona — By3
— npeanpustue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf

e MeToaudeckne PeKOMEHIAIINY 110 U3YYEeHUIO TeMbl «IlocTosTHHBIN
AIIEKTPUIECKUI TOK» B MIKOJIHHOM Kypce dusuku (2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/mr_fizika p e_t.pdf

* VY4eOHO-METOAMUECKOe 00ECTICUeHNE MPOIIECCOB MPENO aBaHus XUMUH,
ouonoruu, GU3NKK HA YPOBHSIX OCHOBHOTO OOIIIETO U CPETHETO OOIIETO
00pa30BaHMsI ¢ BKIIFOUSHUEM JIOTIOJHUTEILHOTO HH)KEHEPHOTO KOMITOHEHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

o KoHTekcTHbIE 3a7aud. 3aaHus K yueoHoMy Kypcey «Dusukay (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz fizika 2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

OU3UKOH JIAB https://physicon.ru/eor-list/4-fizika

BUBJIMOTEKA IOK https://Mouypoku.pd/
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